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PEEFACE. 


The present work is intended for the use of students 
who are preparing for the final examinations, or who need 
a handbook to assist them in carrying out operations upon 
the dead body. The book is abridged from the new edition 
of the author’s large “ Manual of Operative Surgery.” 
That work aims at dealing in an exhaustive manner with 
the whole subject of operative surgery, or of treatment by 
operation. This handbook concerns itself only with the 
most essential and most commonly performed operations. 
All matters save such as deal with the actual technical 
details of operative surgery have been omitted. I have 
not discussed the general principles of operative surgery, 
nor have I embarked upon a critical consideration of the 
value of vai’ious methods. I have assumed that the reader 
is familiar with the anatomy of the district concerned in 
each section, and I have not entered into -the after- 
treatment. I have given no description of instruments, 
and have left untouched the subjects of mortality and 
results. 

The numerous intricate but rarely performed opera- 
tions belonging to plastic sui-gery find no place in the 
present volume, save in so far as they concern the common 
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deformities of the lip and palate. Certain operations, 
such as circumcision and the tapping of hjdrocele, are 
not included, as I consider they come rather under the 
heading of minor surgery. 

Those who need fuller information upon these and 
other matters that are involved in treatment by operation 
are referred to the larger and more comprehensive work. 

The illustrations in this book are selected from among 
the four hundred and seventy-three that illustrate the 
new edition of the “ j\Ianual of Operative Surgery.” 

FREDERICK TREVES. 


May, 1904, 



CONTENTS 


part I. 

LIGATURE OF ARTERIES. 

CHAP. TAGE 

I. — General Considerations 1 

II. — Ligature op the Arteries of the Uj>per Lihb . . 8 

III. — Ligature of the Arteries op the Head and Neck . ' 22 

IV. — Ligature op the Arteries op the Lower Limb . . 30 

V.— Ligature or the Iluc Arteries— External, Comjion, 

and Internal ... 01 

— - 

part II. 

OPERATIONS UPON NERVES. 

I.— Introductory 02 

II.— Operations upon the Nerves of the Head and 

Neck 05 

HI.— Oper.ytions upon the Nerves op the Upper and 

Lower Extremities 71 



CONTENTS. 


part III. 

AltfPUTATIONS. 

CHAP. PAGE 

I.— Methods of PEnFORiiiNG Amputation .... 77 

II. — Amputation op the Fingers and Thumb ... 83 

III. — Amputations of the Fingers and Thhjib, together 

WITH Portions of the LIetacarpus .... 9-1 

IV. — DlSARnCULATION AT THE "WHIST-JOINT . . , .99 

T. — Amputation of the Forearm ....._ lOG 

VI. — Disartioulation at the Elbow-joint . . . _ X09 

VII. — Amputation of the Arm , XX4 

VIII.— Disarticulation at the Shoulder-joint . ... ns 

IX. — Amputation of the Upper Limb together, with the 

Scapula : . . 124 

X.— Amputation of the Toes . 130 

XI.— Partial Amputation op the Foot ..... 13S 

XII.— Partial Amputation op the Foot { condwhd ) . . 140 

XIII. — Amputation op the Foot ...... l.Gl 

XIV. — Amputation of the Leg . 15s 

XV. — Disarticulation at the Knee-joint .... 174 

XVI. — Amputation of the Thigh through the Coijdyles . 179 

XVII. — Amputation of the Thigh ...... jss 

XVIII. — Disarticulation at the Hip-joint . , . .189 

Ipart IV. 

OPERATIONS ON THE BONES AND JOINTS. 

I.— Osteotomy 201 

IL— Osteotomy for Faulty Ankylosis of the Hjr . joint . 20C 



CONTENTS. 

CHAP. 

III. — OSTEOTOJIY FOB GeNU VaLGHM 

IV. — Gcneiform Osteotomy for Inveterate Club-Foot 
V. — Excision of Joints .and Bones .... 

VI. — Excision of the 'WRisr . . ' . 

VII.— Excision of the Elbow 

VIII.— Excision of the Shoulder 

IX. — Excisions of the Toes, Metatarsus, and Tarsus 

X. — Excision op the Ankle-joint, etc. 

XI. — Excision of the Knee . . . . ' . 

XII. — Excision of the Hip 

Xin. — Arthhectojit, or Er.asion of a Joint . 

XIV.— Excision op the Upper Jaw 

XV.— Excision op the Lower Jaw 


part V. 

TENOTOMY. 

Including Operations for the Division of Contracted 
Muscles, Ligaments, and Fascie • . . . 


part VI. 

PLASTIC SURGERY. 
I.— Operations for Hare-Lip 
11. — Operations for Cleft P.al.ate 


ix 

PAGE 

208 

213 

216 

221 

225 

230 

235 

238 

241 

216 

249 

252 

256 


260 


270 

275 



CONTENTS. 


part VII. 

OPB){ATIONS ON THB NECK. 

CHAP. 

I. — Tkacheotohy and Lakyxgotosiy 

II.— Excision of the Thy’ROid Body 

III. — Excision of the Tongue .... 

IV. — CEsophagotomy 


part VIII. 

OPERATIONS ON THE ABDOMEN. 

I.— Abdominal Section • • 

II. — Ovariotomy • ■ 

III. — ^Removal of the Uterine Appendages . . • • 

IV. — Methods of Uniting Intestine . . . • • 

V. — Resection of the Intestine ....■• 

VI. — Intestinal Anastomosis • • 

VII. — Enterotomy • • 

VIII. — COLOTOMY • • 

IX. — Removal of the Vermiforji Appendix 

X. — Opera'iions on the Stomach ....•• 

XI.— Operations on the Gall-Biadder and the Main 
Bile-Ducts .... . . • . 

XII.— Operations on the Kidney ....•• 


page 

2S2 

291 

29(! 

304 


307 

316 

322 

324 

33.". 

342 

344 

347 

35S 

3G5 

381 

388 



CONTENTS. 


SI 


Ipai-t IX. 

OPERATIONS ON HERNIA. 

CHAP. ^AGE 

I. — Operation tor Strangulated Hernia .... 404 

H.— Operations tor the Radical Cure of Hernia . . 416 

Ipiart X. 

OPERATIONS UPON THE BLADDER. 

I.— Lateral AND Median Lithotomy 430 

II. — Suprapubic Cystotomy 435 

■ III.— Operative Treatment of Stricture of the Urethra . 438 

pait XI. 

OPERATIONS ON THE SCROTUM AND PENIS. 


I.— Operative Treatment of ALiricocele .... 443 
H.— Operative Treatment of Hydrocele .... 445 

III. —Castration 447 

lU.— A mputation of the Penis 460 


IPai't XII. 

OPERATIONS ON THE RECTUM. 

I.— Operative Treatment of H.emorbhoids . . 453 

11.— Operation for Anal Fistula 459 



CONTENTS. 


Ipait XIII. 

OPERATIONS ON THE HEAD AND SPINE. 

CHAP. PAGE 

I.— Tbephihing 461 

II.— Opehations ok the Middi.e Eah akd the SIastoiei 

Aktresi 467 

HI.— Excision of the Eve-Ball 473 


pait XIV. 

OPERATIONS ON THE BREAST. 

Excision of the Breast ........ 475 

Index ............ 4S1 



THE 


STUDENT’S HANDBOOK 

OF 

SURGICAL OPERATIONS. 

Part I. 

LIGATURE OF ARTERIES. 

CHAPTER I. 

General Considerations. 

Instruments Requirc<1. — 1, scalpel ; 2, two pairs of 
forceps, the ox-dinary dissecting one and a fine toothed 
pair ; 3, small blunt hooks ; 4, retractors ; 5, long toothed 
forceps •, 6, pressure forceps ; 7, aneui'ysra needle • 8, 
ligatures ; 9, vivisector’s tool or dissecting instrumeixt. 

Small blunt hooks, with long shafts, are most con- 
venient as retractors, especially to draw nerves and tendoixs 
out of the way. 

There is considerable choice in the form of ligatui’e 
used, the most essential points being (a) that it should be 
strong enough without being cumbrous or too rigid (if 
chi’omicised catgut be used it may cut through the wall 
of an ai’tery or vein like wire), (b) that it should be 
resistant enough to last as a firm knot for at least ten 
days or so, and (c) that it should be pei’fectly aseptic 
when introduced into the tissues. 

Kangaroo tendon, catgut, and soft silk of medium 
» thickness may all be recommended. Whichever is em- 
8 
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ployed, it sliould have been kept in alcoliol and not in 
an oily mecliuin. 

The ligature to bo apjdied should always be selected 
with great care and well tested. 

It should be allowed to soak for ten minutes or so 
in sterilised water, and should then be again examined 
and tested. 

Position ot the Patient. — The position of the 
patient will vaiy a little according to the artery to be 
tied. In general terms, ^ it may be said that the surgeon 
.should stand upon the side to be operated on, and that 
the incision on the right side is •more conveniently made 
from above downwards, and on Che left side from below 
upwards. 

Stops of tlic Operation. — These will be considered 
in the following order : — 

1. The line of the artery. 

2. The incision. 

3. The exposure of the artery. 

4. The opening of the sheath. - 

5. The passing of the ligature. 

1. The Line of the Artery. — This line must be very 
accurately defined. It may diflTer from what is commonly 
given as the anatomical line of the vessel. 

The posture of the limb, also, is of moment. In in- 
dicating the exact situation of the femoral or brachial 
arteries, for instance, it is essential that the limb should 
be jdaced in a certain jiosition before the line is drawn. 

2. The Incision. — The incision should — when possible — 
be so placed upon the line of the artery as to avoid super- 
ficial veins. It is most desirable that there should be 
little bleeding during the operation, that the wound should 
be “ dry,” and the view of the depths not embarrassed 
by pres.sure forceps. 

The scalpel should be held in vdiat is termed the dinner- 
knife position. The wound should be freel}’^ made and 
cleanly cut. There is a disposition to make the incision 
too small. A small wound carries with it special dangers ' 



CHAP. I.] 


LIGATUBE OF ABTERIES. 


3 


and difficulties, ■whereas a little increase in the length of 
the skin-cut does not add to the gravity of the procedure. 

The knife should he entered at right angles to the 
surface, and should he in the same position when with- 
drawn. The surface wound should be of equal depth 
throughout. There should be no “ tails ” to the cut. 

The skin should be steadied with the left hand while 
the integuments are being dhdded. 

After the surface cut has been made, the next step 
is to divide the deep fascia, or aponeurosis. This is done 
by a clean cut made in the line of the original incision 
and carried the whole length of the wound. 

A director is not required either at this or any other 
stage of the operation. In the ligature of arteries the 
director should be avoided as an unnecessary and dangerous 
weapon. 

When the deep fascia has been exposed in a limb, the 
outlines of the underlying muscles and tendons are rendered 
more or less distinct. A gap between two adjacent muscles 
has usually to be followed in the operation. This gap is 
erroneously said to be indicated by a white or a yellow line. 

In opening up the depth of the wound the posture 
of the limb may be so altered as to relax the muscles 
about the incision. It is better that this should not be done 
until the interspace has been well and clearly demonstrated. ' 

The deep part of the wound should follow the line 
of the superficial incision, and should equal it in extent. 
The wound should not be funnel-shaped. 

Retractors must be freely used. Every means must be 
adopted to expose the depths of the wound clearly. All 
bleeding must be checked as it is encountered. The wound 
should be kept diy to its very bottom. 

Above all things, the operation most be conducted step 
by step. Each guiding point must Ije well made out 
before the next point is sought for. This circumstance 
is well illustrated by the operation for securing the lingual 
artery. 

3. The Exposure of the Artery . — The artery should be 
sought for with the finger. As the tissues will be more 
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or less evenly stained with blood, the linger — in a deep 
■wound especially — affords the best means of differentiating 
the arteiy, the veins, and a companion nerve. 

To the touch the nerves feel firm, resisting, round, and 
cord-like. Tliey cannot be flattened by the pressure of the 
finger. The veins greatl}' exceed the corresponding arteries 
in size. They often overlap these vessels. They feel soft 
and yielding, and thin-walled. Tliey are easily compressed, 
and when so treated swell out upon the distal side. When 
the finger touches the compressed vein the vessel as a 
tube can scarcelj' be appiociated. In this respect it is 
very different from the arteiy. The artery feels tinner and 
more elastic. It is not unlike a thin indiarubber tube to 
the touch. It is movable, and often slips about under the 
finger in a chai’acteristic manner. It can be compressed, 
but not so readily as the vein. When flattened out b}’- the 
finger, an artery of moderate dimensions feels like a flat 
band or thong, thiclc and elastic, and hollowed out a little 
in the centre, so that the margins feel thicker than the 
median part. Above all, it pulsates. 

There are many fallacies in this. The iDulsations of the 
arteiy may be transmitted to the nerve (as in the case of 
the median nerve and the brachial), or to the companion 
vein. "NVlien the patient is under an anresthetic, and when 
the pulse is feeble, or very rapid, the movement in the 
artery may be difficult to detect. If an aneurysm or 
pulsating growth exist, compression of the artery causes 
the pulsation in the tumour to cease. 

There may be one companion vein or two — the vence 
comiies. All arteries below the knee are accompanied by 
venJB comites. All arteries of the arm, forearm, and hand 
are attended in like manner. 

The arteries of the trunk, which are of small or of 
medium size, are for the most part accompanied by venm 
comites ; such are the pudic, the deep epigastric, the deep 
circumflex iliac, and the internal mammary. 

The arteries in the head and neck are attended by 
single veins, the only noteworthy exception to this being 
the lingual artery. 
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The venre comites lie close to the artery, one upon each 
side of it. They are apt to communicate with one another 
freely across the vessel by means of many ti'ansverse 
branches. 

4. The Opening of the Sheath. — The artery is now 
reached. It remains to open the sheatb, and to clear 
a part of the vessel for the passage of the aneurysm needle. 

The sheath must be opened with the scalpel with 
infinite care and the most delicate precision. The knife 
must have a perfect cutting edge. A good light is essential, 
and a pair of trustworthy forceps by means of which it 
is possible to pick up a fine fold of tissue and hold it firmly. 

The sheath is picked up over the centre, or median 
part, of the artery, in the form of a fold which is transverse 
to the long axis of the vessel. It must be picked up 
cleanly and entirely. 

The transverse fold of the sheath is then incised. The 
cut should be clean, should be made in the long axis of the 
artery, and over the centre of the vessel. In length it 
should be from 5 to 10 mm. 

When the sheath has been well divided, the serous- 
like space between it and the artery becomes at once 
evident. 

The blade of the scalpel should be inclined obliquely — 
i.e. with the flat of the knife towards the artery. 

The fold of the sheath must be held well up during the 
making of the incision. When once a good hold of the 
sheath has been obtained by the forceps the instrument 
must not be shifted. 

In this part of the operation a director is not only 
useless but dangerous. 

5. The Passing of the Ligature. — The original hold of 
the forceps upon the sheath should not be relaxed. The 
surgeon clears a way for the aneurysm needle w’itli the 
vivisector’s tool. He then takes the aneurysm needle in his 
right hand, and introduces its unthreaded point between the 
artery and the sheath for the piu’pose of clearing the former. 
The needle should be held with its concavity towards the 
vessel, and it should be gently insinuated about half-way 
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I’ound the artery, being passed under tliat part of the 
sheath held up by the forceps. 

The sheath uiion the opposite side of the incision sliould 
now be taken up with the forceps, and the needle be passed 
beneath the vessel so as to clear the remaining portion — ■ 
the deep part — of its surface. The needle will soon emerge 
in the wound upon the opposite side of the artery, when 
it should be threaded, and be then withdrawn, carrying 
the ligature with it. 

About one centimetre of the artery more or less is 
cleared. The needle should be kept throughout at right 
angles to the line of the vessel. It should rarely be passed 
threaded. 

It is the usual practice to pass the needle from the vein, 
A more important rule is to pass the needle from the forceps. 

It is often more convenient to pass it towards the vein. 
If the sheath has been well opened, and a way for the 
ligature carefully cleai-ed around the artery, there can be 
little excuse for forcing the point of tlie needle through the 
sheath into the companion vessel. The aneurysm needle 
must, of course, be really blunt pointed. 

When vence comites attend a deep arteiy of moderate 
size, such as the ulnar or posterior tibial, much time may 
be wasted and damage done by a determined attempt to 
separate the artery from the veins. This is especially the 
lease when manj'^ transverse connecting branches pass across 
'the artery. In such instances practice has shown that no 
■evil results from including the two veins in the ligature. 
■In dealing with still smaller arteries, such as the lingual, no 
'.attempt is made to avoid including the companion Amins 
;in the ligature. 

It is needless to say that the greatest care must be 
taken to aAmid including a nerve in the ligature. If the 
sheath be Avell opened, and the needle be kept close to the 
artery and be passed round Avith ease, there is little danger 
of including a nerve. 

. If catgut or kangaroo tendon be used, they should haAm 
been rendered pliable by a short immersion in sterilised 
Avater of a loAver temperature than blood-heat. 
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The ligature should be passed and be tied exactly at 
right angles to the line of the artery. The knot should be 
tied quietly and slowly, and not with a vicious jerk. 

■It_should- be.^sufficiently .tight to rupture the inner 
coats. Care should be taken that the vessel is not dragged 
out of place in the tying. 

The points of the. two forefingers should meet upon the 
artery as the knot is being tied, and the final strain 
upon the ligature should be given by placing the terminal 
knuckles of these two fingcers in contact and using them 
as the fulcrum of a lever. 

The knot should be a reef-knot (Fig. 1), not a “ granny.” 



The double-hitch, or surgical knot, is not suitable, more 
especially when catgut is employed. With this material 
it may be found to be impossible or very difficult to tighten 
tlie knot about the' arteiy. Moreover, the knot when made 
witli catgut forms a considerable mass, and is at the best 
a clumsy method of occluding the vessel. 

The reef-knot, if well tied, will not fail. 
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CHAPTER II. 

Ligature of the Arteries op the Upper Limb. 

THE RADIAL ARTERY. 

Liino of the Artciy. — A line from the centre of the 
hend of the elbow to the gap between the scaphoid bone 
and the tendons of the extensor ossis and extensor primi 
internodii pollicis. 

• Position. — The surgeon stands upon the side to be 
operated on. The limli is in the position of sujnnation, 
and is firmly Iield by an assistant, wlio grasps it by 
the hand and by the upper arm. 

1. JLiigatin’c in tllic Bliower Tliird of the Forearm. 

Oinration . — An incision about one inch and a quarter 
in lengtli is made over the line of the pulse, midway 
between, and jiarallel with, the tendons of tlie s upinato r 
longus_and_ilexQu_carpi-radialis^jnuscIes. Tlie cut must 
not reach below the level of tlie tuberosity of the scaphoid 
(Fig. 2). 

The commencement of the superficial radial vein 
usually lies over the artery in this situation, and im- 
mediately under the skin. It should be avoided. 

The fascia, which is here quite thin, is divided in the 
line of the original wound. The gap between the two 
tendons is now made manifest. Over, or in close relation 
to, the artery may be observed the terminal part of the 
anterior division of the external cutaneous nerve. 

It may be impossible to separate the venae comites from 
the artery to a sufficient extent to allow the needle to pass. 
In, such case the ligature must include the veins as well 
as the artery. 
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2. Iiigatiirc in tlic middle Third of the Forearm. 

Operation . — An incision two indies in length is made 
in the line of the artery, the 
limb being in the position in- 
dicated. The centre of the in- 
cision con-esponds to the centre 
of the forearm (Fig. 2). In 
cutting through the subcuta- 
neous tissues care must be 
taken to avoid any superficial 
vein belonging to the radial or 
median veins. 

The anterior division of the 
musculo-cutaneous nerve lies 
usually in the line of the ar- 
tery, outside the deep fascia 
and just beneath the suiierficial 
veins. 

The deep fascia is laid bare, 
and is divided in the length of 
the original wound. The fibres 
are transverse. 

The supinator-longfiSTuuscle 
is now exposed about the point 
whei’e it is beginning to be- 
come tendinous. The inner or 
ulnar border of the muscle is 
defined, and the muscle itself 
is drawn outwards. The elbow 
may be a little flexed to allow 
of this being clone more easily. 

The vessel is now found 
lying upon the insertion of the 
pronator radii teres, with which Fig. 2 
it is connected by much con- 
nective tissue. The nerve may 
or may not be seen (Fig. 3). 

The venm comites should be separated as well as is pos- 
sible, and the needle passed from the more convenient side. 



T.IG.'V.TOUE or THE nADIAE 
AND ULNAR ARTERIES, AND OP 
THE BRVCHIAL AT THE BEND 
OP THE ELBOW. 
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Comment . — As the supinator longus is not vciy -wide 
at this part (especially if the artery be sought for at the 
lower end of the middle third), it is veiy easy to expose the 
outer instead of the inner border of the muscle, in which 
case the muscle is apt to be drawn inwards, and when the 
depths of the Avound are opened up the radial nerve is 
reached. This is the common error of beginners. 

The tendon of the supinator 
longus as a rule first makes its 
a])pearance at the outer border 
of the muscle, so- that if this 
tendinous edge be exposed the 
operator Avill knoAV that he has 
laid bare the wrong side of the 
muscle. The inner border of 
the supinator remains muscular-, 
until it ends somewhat abruptly 
in the tendon. 

3. liigatiirc in flic Upper 
Third of the Forearm. 

Operation . — This operation 
differs very little from the last. 
The incision is two and a half 
inches in length, and is made 
in the line of the artery. The 
centre of the skin-cut corre- 
sponds with the jrart of the 
vessel to be tied. The radial 
or other surface vein may be 
encountered in the superficial 
]iart of the Avound. After the deep fascia has been 
divided, the interval between the supinator longus and 
pronator teres muscles is opened up. There is no difii- 
culty in identifying these tAvo structures : the fibres of 
the supinator are vertical ; those of the pronator are 
oblique. In muscular subjects the supinator is so Avide 
that its inner border cannot be readily exposed. 

Under cover of the supinator the radial artery Avill 
bp found. The nerve is not in relation with it. The 



BIGHT BADIAL, ABOUT THE 
MIDDLE THIRD OF THE I’OBE- 
AR5I. 

A, Filscia ; B, Sup. long. ; C, 
Insertion of pron. tores ; D, 
Sup. brevis ; a. Artery ; 1, 
Kadial nerve. 
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needle should be passed from whichever side is the more 
convenient. 

4 . Ljgatnre of the Radial in the Tahaticre 
Anatoniique.— The radial artery runs over the external 
lateral ligament of the wrist, just below the styloid pro- 
cess, passes under the extensors of tlie metacarpal bone 
and first phalanx of the thumb, and crosses the tabatiere. 
Its course is here represented by a line drawn from the 
apex of the styloid process of the radius to the posterior 
angle of the first interosseous space. 

The hand is placed upon its ulnar border, and is firmly 
fixed there by an assistant, who at the same time holds 
the thumb extended and abducted and the fingers 
sti’aight. 

An incision, about one inch in length, is made along 
the centre of the tabatiere, parallel to the extensor of the 
metacarpal bone of the thumb, and so placed as to com- 
mence at the level of the radial styloid process and lie 
midway between the extensor ossis and the extensor of the 
second phalanx of the thumb. The incision will cross the 
artery a little obliquely. The cephalic vein of the thumb 
must be avoided. The artery is ligatured in the middle 
of its course. It will probably be impossible to separate 
the veiuE comites. 


THE ULNAR ARTERY. 

Line of the Artery . — The ulnar in the lower two-thirds 
of its course in the forearm is represented by a line drawn 
Prom the tip of the internal condyle of the humerus to the 
radial side of the pisiform bone. 

The curve of the vessel in the upper third of its course is 
such that a line dravm from the commencement of the 
arteiy — at the middle of the bend of the elbow — to the 
radial side of the pisiform bone mil scarcely touch the 
vessel in any part of its counse. 

The iq^jjer third of the artery is too deeply placed to be 
exposed for ligature, unless it be actually laid bare in a 
wound. 



12 SURGICAL OPERATIONS. [parti. 

1. liigntiirc in tlic L.owcr Tliird of the Forc- 
ni’ni. 

Oj)eration . — An incision, two inches in length, is made 
along the line of the ai'tery, just to the radial side of the 
flexor cai-pi ulnaris tendon (Fig. 2). The incision tei’minates 
an inch or less above the pisiform bone. The deep fascia — 
which is here very slender — is exposed and diidded. 

The tendon of the flexor carpi ulnaris muscle is now 
displayed. The wrist is a little flexed to relax the tendon, 
which is gently drawn inwards by a blunt hook. The 
vessels are now exposed. The artery in this situation is 
bound doAvn to tlie flexor profundus by a definite layer of 
fascia. This must be carefully divided. The nerve is 
close to the artery, and upon its inner side. Tt may be 
impossible to isolate the artery from the companion Amins. 
The needle is passed from Avithin outAvards. The iialmar 
cutaneous branch of the ulnar nerve lies upon the artery in 
this situation, and must be avoided. 

Comment . — It is possible that the operator may expose 
the inner side of the flexor carpi ulnaris tendon b}' mistake. 
On this (the Avrong) side of the tendon muscular fibres 
will be .found entering the tendon almost down to the 
Avrist. On the radial side the tendon is quite clear. Care 
must be taken not to Avound the synoAual sac which 
accompanies the flexor sublimis digitorum tendons beneath 
the annular ligament. Noimally the ulnar grtes off no 
branch in this situation. The posterior carjial arises a little 
above the pisiform bone. 

2. Fig^atiire in tlie Ifliddlc Tliird of the 
Forearm. 

023eration . — An incision, from tAvo and a half to three 
inches in length, 'according to the muscular condition of the 
limb, is made precisely in the line of the artery (Fig. 2). 
Beneath the integuments the anterior ulnar vein and 
bi-anches of the anterior diA'ision of the internal cutaneous 
neium are apt to be encountered. The deep fascia is thin, 
and is divided in a line parallel Avith, but a little to the 
outer side of the line of, the skin inci.sion. . . 

The surgeon now seeks for the gap between the flexor 
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carpi uliiaris muscle and the flexor sublimis digitorum 
(Fig. 5). The position of this interval is sometimes 
indicated by a white line. The gap is, however, best 
demonstrated by the touch, the left forefinger being used 
for the purpose. As soon as the intermuscular space 
has been made evident, the wrist is a little flexed to relax 
the muscles. The flexor carpi ulnaris is now drawn in- 
wards by means of a broad- 
bladed retractor. The flexor 


sublimis is in like manner 
dra^ra a little outwards. The 
surgeon opens up the vertical 
intermuscular space thus de- 
monstrated, and at the bottom 
of it will probably first be found 
the ulnar nerve. To the outer 
side of the nerve is the artery 
(Fig. 4). The fascia binding 
down the vessels in this situa- 
tion is slender. There is usually 
no difiiculty in separating the 
artery from its venai comites. 

The needle should be passed 
from within outwards, so as to 
avoid the nerve. 



D 


Coninieni. — This operation pig. 4. — ligature op high 
is associated with considerable ulnar artery at the middle 


difiiculty if carelessly per- 
formed, and the procedure is 
surrounded by many possibili- 
ties of error. 


THIRD OF THE FOREARM. 

Deep Wound . — A, Fascia ; b, 
Flex, sublimis ; C, Flex. carp, 
ulnaris ; D, Flex, profundus ; 
(7, Artery ; 1, Ulnar nerve. 


The chief difficulty is to 

demonstrate the gap between the flexor carpi ulnaris and 
flexor sublimis muscles. 


The “ white line ” which is said to mark this gap is not 
to be relied upon. There may be no trace of such a line; it 
may be very faintly indicated, or the position of the inter- 
space may bo marked by a yellow fatty line. The white 
line is best seen in young muscular subjects. 
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Tlie white line, when it does exist, indicates the 
tendinous margin of the flexor carpi ulnaris. This tendin- 
ous tissue belongs to tlie tendon of origin of the muscle, 
and not to that of the insertion, as usually stated. At the 
level of the centre of the forearm there is seldom any trace 
of the tendon of insertion. A faint variety of the white 
line is sometimes produced by an unusual intermuscular 
septum. The flexor carpi ulnaris is much more closely 
adherent to this septum than is the flexor sublimis, and 



Fig. 6.— TRiVNSVrRSE SEOriON OP THE FOREARM (DIAGRAMMATIC), TO 
snow THE IKTERMOSCULAR SPACES ABOUT THH MIDDLE THIRD. 

Initials indicate the tendons and muscles, a, Ulnar artery inter- 
space ; h, Interspace to be avoided ; x, the eurgical line of the 
ulnar artery ; 1, Ulnar vessels ; 2, Radial vessels ; 3, Sledian nerve. 

when the fascia is divided the septum adheres to the former 
muscle, thus producing a species of fascial margin. 

The interspace between the two muscles in question 
is nob quite straight, i.e. is not quite vertical when the 
limb is in position for operation. The flexor carpi ulnaris 
overlaps the flexor sublimis a little, and the line of the 
interspace is directed as is shown at a in Fig. 5. The fibres 
of both the muscles follow the long axis of the limb. 

If the division of the deep fascia be exactly in the line 
of the skin incision, i.e. in the line of the artery x (Fig. 5), 
the knife will probably cut upon the flexor carpi ulnaris. 
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By dividing the fascia a little more to the outer side as 
advised, tlie knife comes upon the flexor sublimis (Fig. 5), 
and by working inwards the oblique gap between the 
muscles is made out. This gap is always best demon- 
strated by the finger. It is often indicated by one or more 
cutaneous arteries which escape here and form an excellent 
guide to the main artery. The interspace should be sought 
for at the lower part of the wound, and the separation of 
the two muscles should take place from below upwards. 

In muscular subjects care should be taken that the 
incision is made long enough. 

When the proper interval has been found between the 
flexor sublimis and the flexor carpi ulnaris, it is not 
uncommon for the beginner — impressed with erroneous 
views as to the depths of the artery — to proceed too deeply 
and too far to the inner side, and actually to pass by the 
ulnar nerve and open up the interspace between the flexor 
carpi ulnaris and the flexor profundus digitorum. (See b, 
Fig. 5.) 

This may readily hajipen if the former muscle be 
dragged too much to the inner side. 

THE BRACHIAL ARTERY. 

Line of the Artery . — When the arm is extended and 
abducted with the hand supine, the brachial artery corre- 
sponds to a line drawn from the outlet of the axilla (at the 
junction of its middle and anterior thirds) to the middle of 
the bend of the elbow. 

Position . — In securing the artery at the bend of 
the elbow, the limb, e.xtended and abducted, may be allowed 
to rest upon the olecranon. It should not be over-extended. 

In dealing with the vessel in the arm, the limb should bo 
extended and abducted, with the hand supine, and should 
be held away from the body. The arm itself should not be 
supported in any way, but the limb should be held by the 
forearm by an assistant. 

The surgeon may make the incision from above down 
wards on both sides of the body, standing to the outer side 
of the limb on the right side, and between the trunk and 
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[part 1 . 


tlio limb on the left side. Or on the left side the operator 
may place himself to the outer .side of the limb^ and bend- 
ing over itj may make the iiicision fi'om below upwards. 

1. JLisatiirc at the Bend of the JEIbow. 

Opcraiion . — ^The arm having been placed in the position 
indicated, the .surgeon, by flexing and extending the limb, 
makes out the exact position of the biceps tendon, and by 

compressing the veins of the 
, upper aim renders evident the 

median basilic A’ein. 

An incision, two inches in 
length, is made through the skin, 
along the inner edge of the bi- 
ceps and parallel with its margin. 
The wound will therefore be 
oblique, and it should be so 
placed that its centre corresponds 
to the mark on the skin called 
the “fold of the elbow.” The 
upper end of the incision will 
correspond to the level of the tip 
of the internal condyle. If the 
veins be normally disposed, the 
skin wound will lie to the outer 
side of the median basilic vein, 
and nearly parallel to it. 

As soon as the vein is ex- 
posed it should be drawn in- 
wards. Tlie bicipital fascia is 
now demonstrated, and divided 
in the line of the original inci- 
sion. Its fibres are directed obliquely downwards and 
inwards. The artery, with its venae comites, will now be 
exposed. The vessel will liere be found to be very 
movable and free from connective tissue attachments, 
although sometimes surrounded by much fat (Fig. 6, a). 

The venae comites having been separated, the needle is 
passed from within outwards. The median nerve does not 
come conspicuously into the field of the operation. It is 



Fig. G.— r.iOATunc or the 
RIGHT BRACHIAL AT THE 
BEND or THE ELBOW. 

A, Fascia ; B, Biceps tendon ; 
o, Bicipital foscia ; a, Ar- 
tery ; b. Vena; comites ; c, 
Basilic vein ; 1, Median 
nerve. 
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nearest to the artery (on its inner side) at the upper part of 
tlie ■wound. 

Comment . — Tlie median basilic vein is closely attached 
to tlie thin integument, and, unless made quite evident, 
may easily be wounded. 

2. Liig^atui’c at tiac Illjdcllc of the Ann. 

Operation . — The limb having been placed in the 
position indicated, an incision about 
two and a half inches in length is 
made along the inner edge of the 
biceps muscle, in the line of the 
artery (Fig. 8). 

The fascia, which is here thin, 
is exposed and divided, and the 
muscular layer is reached. It is 
extremely important that the inner 
margin of the biceps be clearly ex- 
posed and surely identified. The 
muscle is displaced a little out- 
wards, and the pulsation of the 
vessel is sought for. A little dis- 
section exposes the median nerve 
— if it be not already in view 
(Fig. 7). In the middle of the arm 
the nerve usually lies in front of 
the artery. In applying a ligature 
to any part of the brachial, at 
or above the middle of its course, 
the nerve should be drawn out- 
wards. If the brachial be exposed 
below the middle section, the nerve 
is more conveniently displaced in- 
wards. 

While the artery is being exj^osed the elbow may be 
fle.xed for a moment. 

The sheath of the arteiy liaving been 02 :)encd, and the 
venre comites separated as well as possible, the needle is 
passed from the nerve. The inner of the two companion 
veins is usually much the larger. 



Fig. 7. — LioATunc or the 

lUGHT BRACHI.IL AT THE 
MIDDLE OF THE ARM. 

A, Fascia ; B, Biceps ; c, 
Triceps ; a, Arterj- ; h, 
Vena comes ; 1, Median 
nerve ; 2, Internal cu- 
taneous nerve. 
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fn the upper parfc of its course the inner margin of the 
coraco-bracliialis muscle is exposed in the place of tlie biceps, 
and the ulnar nerve is l 3 nng to the inner side of the vessel. 

Comment . — This arteiy is by no means so easy to 
ligature as maj'^ appear ; and in an operative surgery class 
no more glaring mistakes are made than occur in the 
course of searching for this superficial vessel. 

In the first place, the ai’m should be unsupported, and 
be at right angles to the trunk. If the arm be allowed to 
rest upon a table, the, triceps may be pushed forwards, and 
may be then mistaken for the biceps ; while the ulnar 
nerve has been mistaken for the median. This observation 
especially applies to the middle third of the limb. 

The vessel is mobile, and is easily displaced, and in draw- 
ing the biceps aside roughly with a retractor, the vessels 
and the median nerve have been withdrawn from the field of 
the operation, and possibly the ulnar nerve brought into view. 
The clear identification of the biceps margin is essential. 
The advice sometimes given, that the “sheath of the 
muscle” should not be opened, is neither sound nor very 
precise. 

Tlie 23ulse in the brachial is often much feebler than 
would be imagined ; and this is especially the case in 
dealing with severe luemorrhage. The pulsation may be so 
clearly transmitted to the median nerve that that nerve has 
been mistaken for the artery. 

It is asserted that the basilic vein has been mistaken 
for the artery. Tillaux states that a large inferior pro- 
funda artery has been taken for the brachial. 

If the incision be made too much to the inner side of 
the proper line, the basilic vein may be wounded, especially 
when it is superficial, i.e. in the lower segment of the arm. 

In very muscular subjects the biceps may overlap the 
artery considerably. The frequent abnormalities of the 
brachial must in all instances be borne in mind. 

THE AXILLARY ARTERY. 

Line of the Artery . — A line from about the centre of 
the clavicle to the humerus, close to the inner border of the 
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coraco-brachialis, will represent the artery when the arm is 
so abducted as to be at right angles to the body. 

1. JLigrature of the Third Fart. 

Operation . — The patient is j)lacecl upon the back, close 
to the edge of the table, and has the shoulders raised. The 
arm is at right angles to the body, and is held liorizontall 3 \ 
The surgeon may place himself between the arm and 
thorax when about to secin’e either artery. 

An incision, about three inches in length, is made along 
the line of the artery. It commences at the middle of the 
outlet of the axilla, at the junction of its anterior and 



Fig. S.— LICATOnE OF THE BRACHIAL ABOUT THE JtIDDLE OP THE ABM, 
AND OF THE THIRD PART OP THE AXILLART. 


middle thirds, and is continued down along the inner 
margin of the coraco-brachialis muscle (Fig. 8). The knife 
should be held with the blade horizontal. After the 
integuments and fascia have been divided, the inner 
margin of the coraco-brachialis should be thoroughly 
exposed. This muscle, with' the musculo cutaneous nerve, 
is then drawn gently outwards. The position of the artery 
may now be determined with the finger. In exposing it the 
median nerve is at once made evident, and should be 
drawn outwards by means of a small blunt hook. The 
internal cutaneous nerve should be gently displaced in- 
wards. The veme comites need to be well demonstrated. 
The artery having been cleared, the needle is passed from 
within outwards (Fig. 9). 
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Comment . — The numerous nerves in relation with this 
part of the vessel somewhat confuse the operation. The 
veins are apt to obscure the vessel. There may be three 
veins in relation with this part of the axillary — the two 
venre comites and the still free basilic. Abnormalities in 
the artery must be anticipated. A muscular slip, pass- 
ing from the latissimus dorsi 
to join the pectoralis major, 
biceps, or coraco-brachialis, 
may cross over the Amssels.^ 
Such a slip may readily be 
mistaken, when large, for the 
coraco-brachialis muscle. 

The ligature should not be 
applied too near any one of 
the branches of the artery. 

2. of flic First 

Fart. 

Operation. — The patient 
lies upon the back, close to the 
margin of the table, with the 
upper part of the body raised. 
The point of the shoulder 
should be carried well back, 
and to effect this a hard 
cushion may be placed between 
the scapulte. The ai-ra is 
allowed to lie by the patient’s 
side. It must not be dragged 
upon so as to depress the 
point of the shoulder. 

The operator should stand 
upon the outer side of the 
limb, near the patient’s trunk, 
when dealing with the left side, and near the liead when 
dealing with the right. A good reflected light is ne- 
cessary. 

A slightly curved incision, three inches long, with the 
convexity downwards, is made across the infraclavicular 



PART). 

A, Fascia; b, Coi.aco-brachialis ; 
a, Aitery; h, A’'ena! comites; 
1, Median neive ; 2, Int. cu- 
taneous nerve. 
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fossa. It passes about half an inch below the clavicle, and 
the centre of the incision is about opposite to the centre of 
that bone (Fig. 10). 

The skin, platysma, supraclavicular nerves, and fascia 
are divided in the first incision. At the outer end of the 
wound care must be taken not to injure the cephalic vein 
and the large branch of the acroinio-thoracic artery. 

The cephalic vein should be exposed, and forms a 
useful guide to the artery. 

The outer edge of the pectoralis major is divided 
through its entire thickness close to the clavicle, and to the 
full extent of the original wound. The upper edge of the 
lesser pectoral should be defined, and may be drawn down 
if necessary. 

The costo-coracoid membrane must now be dealt with. 
It must not be torn through, but should be divided 
vertically near to the coracoid process. The cephalic vein, 
if well brought out, will indicate the position of the axillaiy 
vein. The latter vessel is readily torn in freeing a way 
through the costo-coracoid membrane. The internal 
anterior thoracic nerve, coming forwards between the 
axillary vein and artery, may, if seen, prove a guide to 
the latter vessel, the pulsation of which should, of course, 
be felt for. 

The artery is now exposed, and the needle should 
be passed from the vein. The vein should be held aside 
with the finger while the needle is being passed. 

It must be remembered that the vein is least in the way 
when the arm is by the side. 

Comment . — There is a great danger of tearing the 
axillaiy vein, and also of air being drawn into some of tlie 
smaller veins. If the jiectoralis minor receive a slip from 
the second rib, the area of the operation is much curtailed. 
The cord or the brachial plexus nearest to the artery may 
be mistaken for that vessel. 
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OEAPTEB III. 

Ligature of the Arteries of the Head and Neck. 

THE SUBCLAVIAN ARTERY. 

A ligature has been applied to eacli of the three parts of 
the subclavian artery. So far as surgical experience at 
present extends, it may be said that the operation is 
rarely justifiable, except in the third part of the artery. 

Iviy;atiii'c of tlic Third Part of tlic Subclavian 
Artery. 

Position . — The patient lies upon the back, close to the 
edge of the table, with the thorax raised and the head 
extended and turned to the opposite side. 

The arm should be pulled well down and fixed. This 
latter object is best effected by passing the arm behind the 
back, whenever that is possible, and .allowing it to remain 
fixed in that posture. The operator stands in front of the 
shoulder. A good light is necessary. 

Operation . — The skin over the posterior triangle having 
been drawn down vdth the fingers of the left hand,, an in- 
cision is made through it down to the clavicle. By adopting 
this plan a risk of wounding the external jugular vein is 
avoided. The incision, which is transverse, should be 
about three inches in length, and when the traction upon 
the skin is withdravTi should lie about half an inch above 
the clavicle (Fig. 10). It should extend across the base of 
the posterior tiiangle from the trapezius to the sterno- 
mastoid, and should be so planned that the centre of the 
wound shall correspond to a point about one inch to the 
inner side of the centre of the clavicle. This first incision 
divides the integuments, the platysma, an'd the supra- 
clavicular nerves, with possibly a vein which passes over 
the clavicle to connect the cephalic vem with the external 
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jugular. The amount of trapezius and sterno-inastoid 
exposed will depend upon the extent to which those 
muscles are attached to the clavicle. 

The deep cervical fascia is now reached, and is divided 
in the length of the original wound No director should be 
employed. If the surgeon cannot divide tlie fascia without 



Fi". 10.— LIGATURE OF THE FIRST TART OF THE AXILLIRT ARTERl, THE 
THIRD PART OF THE SUBCLAVIAN, THE COMMON CAROTID, AND THE 
LINGUAL. 

the aid of this dangerous instrument he had better not 
attempt the operation. The external jugular vein must 
now be dealt with. Yery probably it can be drawn aside 
and may be held by a small blunt hook towards the outer 
angle of the wound. If it obstruct the area of the opera- 
tion in a more determined manner, it may have to be 
divided between two ligatures. Sometimes when an actual 
plexus of veins exists in front of the artery much difficulty 
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is encountered. All bleeding vessels must be secured. The 
\s'o\mcl tbrougbout sboukl be as bloodless as possible. 

The outer margin of the anterioi- scalene muscle should 
next be defined, and the position of the omo-h 3 'oid made 
out. The latter muscle, if at all in the vaj', must be drawir 
upM'ards. "When the edge of the scalene muscle has been 
made plainlj’- evident, the finger should be passed along it 
until the tubercle on the first rib is encountered. The 
finger will now be in contact with the artery, and its pulsa- 
tions can be felt (Fig. 11). 



rig. 11.— LIOATUKE or THE HIGHT SUBCLAVIAN ARTERT {THIRD PART). 

A, Clavicle; B, Sterno-mastokl ; c, Tiapczius; n, Omolo'oid; E, 
Anteiior scalene ; r, Cervical fascia ; a, Subclavian aitery ; b, 
Subclavian vein ; c, Kxt. jugular vein ; d, Transverse ooivioal 
artery ; 1, Bracbial plexus. ^ 

The vessel will be found actually resting upon the bone. 
A little careful dissection will clear the artery and bring 
into view the lowest cord of the brachial plexus. 

This nerve cord should be systematically exposed by a 
slight and caieful dissection. It may be at once said that 
it has been the source of some of the more serious mistakes 
which may be made in this operation. The subclavian vein 
will be seen and felt, but it seldom encroaches much upon 
the field of the operation. 

The transverse cervical arteiy runs high up, and will 
probably not come into view. The suprascapular artery 
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keeps under cover of the clavicle. The fascia surrounding 
the subclavian is fairly substantial. 

The needle (unthreaded) may now be very carefully 
passed from above downwards and from behind forwards. 
Its course must be directed by the forefinger of the left 
hand. By tliis finger the vein is protected and held orit of 
the way. If the needle be passed from below — i.e. from 
the vein — it is easy to pick up the last cord of the plexus 
with the artery. The pleura has been wounded by a needle 
which has been carelessly passed. This accident cannot 
occur if the needle be passed between the artery and the 
upper surface of the first rib. 

The operation is difficult, and requires a steady hand 
and perfect control over the scalpel and forceps. The 
parts should be cautiously exposed by means of the knife 
and the vivisector’s tool, and not by means of tearing and 
rending with the fingers and blunt instruments. 

In order to obtain sufficient room, portions of the tra- 
pezius or of the sterno-mastoid may have to be cut. 

The transverse cervical or suprascapular arteries may 
be in the way. Tliey should be drawn aside, but in no 
case divided, as they play a most important part in the 
collateral circulation. These arteries have been injured 
during the operation, as have also been the external jugular 
vein and the phrenic nerve. 

If the neck be short and the patient stout, the diffi- 
culties of the operation are much increased. Great difficult}-^ 
will also be experienced when the veins have a plexiform 
arrangement or are engorged, and when the tissues ai-e found 
to be a'deniatous and matted together. 

The pleura has been several times wounded in passing 
the needle, and in many of the fatal cases where this acci- 
dent is not noted the patient succumbed to intra-thoracic 
inflammation. Both Liston and Green passed the ligature 
around the last cord of the brachial plexus by accident. 
South has seen the posterior scapular artery picked up and 
mistaken for the subclavian. 

In veiy few instances does the subclavian vein appear 
to have been wounded. 
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Difficulties may be caused by the presence of a cervical 
rib or by an abnormality in the arteiy. 

Ijigatiirc of tlic Sul>cl:i\anii alter Division of 
the Clavicle.— Of late years it has been proved that 
division and excision of more or less of the cla^ucle greatly 
favours access to the subclavian artery. During the first 
stage of amputation of the entire upper exti’emity (Berger’s 
operation) the vein and artery have been thus secured in a 
great many cases. The excision should be carried out sub- 
periosteally, and as the aneurysm has probably encroached 
upon the posterior surface of the bone, great care should 
bo taken not to open into the sac, as if this accident 
happened it might prevent the ojjeration being completed, 
and might readily cause fatal hnemorrhage, 

THE COJISION CAROTID ARTERY. 

Line of the Artery . — The course of the common carotid 
is represented by a line draivn from the sterno-clavicular 
articulation to a point midway between the angle of the 
jaw and the tip of the mastoid process. 

A valuable guide to the artery, at about the point 
of crossing of the orao-hj’oid muscle, is afforded by 
Ohassaignac’s " carotid tubercle.” This is the costal 
process of the sixth cervical vertebi-a, and the artery lies 
directly over it. It is to be found about two and a-half 
inches above the clavicle. 

The common carotid may be secui’ed at any part of its 
course in the neck. The operations resolve themselves, 
liowevei', into ligature above the omo-hyoid muscle and 
ligature below it. The former situation is in every respect 
to be preferx’ed. Below the muscle the vessel is deeply 
placed, and has more complicated relations to structures of 
importance. Farabeuf has well said that “ below the omo- 
h3mid muscle the deaths are more numerous than the 
recovei'ies ; above, the recoveries preponderate over the 
deaths.” 

Position . — The patient lies upon the back, close to 
the edge of the table, with the shoulders raised and the 
hand of the affected side placed behind the back. The 
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cliin should be draAvn up and the head turned a little 
to the opposite side. The surgeon stands upon the side 
exposed for operation. 

1. Liig:aturc at the Place of Plcctioii (above 


the Omo-liyoitl Muscle). 

Operation . — The position of the cricoid cartilage having 
been defined, and the 
situation of the super- 


ficial veins made evident, 
an incision about three 
inches in length is made in 
the line of the arteiy, and 
is so placed that its centre 
is on a level with the 
cricoid cartilage (Fig. 1 2). 

The skin and platysnia 
having been incised (to- 
gether Avith branches of' 
the superficial cervical 
nerve), the surgeon di- 
vides the deep fascia 
along the anterior border 
of the sterno - mastoid 
muscle. Along this bor- 
der a communicating vein 
between the facial and 



the anterior jugular may 
be met Avith. The edge 
of the muscle is defined, 
and is followed until the 
omo-hyoid muscle is made 
out. The superior border 
of this structure must 


Fig. 12.— LiGATuar, or xnn right coji. 

SION CAROTID /VBOVn THR OlIO-in'OID- 

A, Platysma ; B, Cervical fascia ; o, 
Sterno-mastoiil ; D, Omo-hj^oid ; a. 
Common c.arotiJ ; b, Storno-mastoid 
artery ; c. Middle thyroid vein ; d, 
Internal jugular vein. 


then be Avell exposed, and the angle at which the tAvo muscles 
meet be clearly demonstrated. The sterno-mastoid may bo 
draAvn a little outAvards, and the omo-hjmid doAvnwards. 

The pulsations of the arteiy should noAv be sought for, 
and the vessel can usually be easily detected, as it crosses 
the conspicuous “ carotid tubercle.” 
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TJie artery is voiy mobile, and slips readily to and fro 
nnder tlie finger. If the pulse be feeble it may pi’esent the 
jiliysical characters of a fiat cord. 

In exjjosing the sheath of the arteiy, care must be 
taken to avoid the sterno-mastoid vessel and the superior or 
middle thyroid veins. 

The slieath should be opened ujion the inner side, and 
precaution taken not to d.amage the descendens noni nerve. 
Holding the sheaf by the inner lip of the wound which has 
been made in it, the surgeon, witli an unthreaded aneurysm 
needle, should clear tlic arteiy upon its inner side. 
Holding, then, the outer lip of the slieath in the forceps, 
the outer side of the vessel can be cleared. By shifting the 
forceps as required, the whole circumference of the artery 
can be separated from its sheath. This process must be 
carried out with great care .and with thoroughness. 

The needle is jiassed from without inwards, is then 
threaded and witlidrawn, bringing the ligature with it. 

Comment . — In uncomplicated cases the operation is veiy 
simple. If the tissues are matted together, or are en- 
croached upon by blood clot, or are displaced by a tumour 
or growth, the procedure may bo attended with no little 
difficulty and risk. 

If the head be turned too much to the opposite side, the 
sterno-mastoid is carried unduly far over the artery, and 
the border of the muscle may be missed. 

The operation may be much complicated by the presence 
of large or distended veins. The intei-nal jugular vein is of 
considei’able size, is very thin, and is readily wounded. Its 
proportions are influenced bj'- the respiratory movements, 
and, when the breathing is embarrassed, it becomes at one 
time enormously swollen, and at another moment flat and 
comparatively small. 

Two other veins, though of less importance, may give 
trouble in the operation. One is the middle thyroid vein, 
whicli joins the internal jugular, passing outwards either 
over or under the artery. The other is a communicating 
vein between the facial or external jugular and the anterior 
jugular low down in the neck. It is inconstant, but is some- 
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times of considerable size, taking the place of the external 
jugular ; as it runs, if present, exactly in the line of the 
incision, it is sometimes troublesome. 

The needle must be passed with great care. The artery 
lias been transfixed by a needle which has been very 
roughly used. The descendens noni, the pneumo-gastric, 
and even the sympathetic cord, have been accidentally 
included in the ligature. 

2. liigfafui’c ll»cloAV the Omo-Iiyoirt Miiscrc. 

Operation . — The position of the patient is the same as 
in the previous operation. The incision is three inches in 
length, is in the line of the artery, and is so disposed as to 
commence a little below the level of the cricoid cartilage 
and end a little above the sterno-clavicular joint. It 
follows the inner border of the sterno-mastoid muscle. 
Care must be taken to avoid the communicating vein from 
the facial, already described, and also the interior jugular 
vein. 

The sterno-mastoid is exposed and drawn outwards. 
The sterno-hyoid and sterno-th3n'oid muscles are likewise 
made evident, and are drawn inwards. The omo-hyoid, if 
seen, is relegated to the upper part of the wound. 

It may be necessary to divide the sternal part of the 
stcriro-mastoid, artd the whole or parts of the sterrro-hj’oid 
and steriro-thj’^roid muscles, especiallj- if the ligature has 
to bo ajrplied as low dowrr as possible. Retractors arc 
rreeded to draw the muscles aside, arrd a good light is 
essential. 

The inferior thyroid veins rrray prove very troublesoirre. 

The sheath is opened orr its inner side, as already 
described, and the needle is passed from without inwards. 

Comment . — The observations made upotr the previous 
measure appl}^ itr the ruairr to the irresent proceeding. 

The depth at which the vessel is placed reirders the 
operation diilicult and dangerous, and on the left side the 
surgeon’s movements are apt to be conrjrlicated by the 
position of the irrternal jugular vein. 

The relations of the inferior thjn-oid artery, and of the 
recurrent laryngeal irerve, must be borne irr mind. 



30 


SUJIGIGAL OPERATIONS. 


[PAET I. 


Tni; KXTEIINAL CAKOTID ARTEKY. 


Line of the Artery . — TJie external carotid is repre- 
sented by the ^pper part of the common carotid line. 

Others have proiioseUlf line drawn from the tip of tlie 



Fig. 13.— LiGArunc op right 

EXTERNAL CAROTID ARTERV. 


lobule of the ear to the 
tip of the greater cornu of 
tlie hyoid bone. 

Operation. — The posi- 
tion of the patient and of 
tlie operator should be the 
same as is observed in the 
jirevious operation. 

The “ place of election ” 
is represented by the ]ior- 
tion of the I'essel between 
the superior thyroid and 
lingual arteries. 

An incision, two and a 
half to three inches in 
length, is made in the line 
of the artery from a point 
about on a level with the 
middle of the thyroid car- 
tilage to near the anale of 
the jaw. The greater cornu 
of the hyoid bone will be 
about the centre of the in- 
cision. 


The integuments and 
platysma having been di- 
vided, and an}’^ superficial 
vein secured, the fascia is 
cut 'through, and the an- 
terior border of the stei'no- 
mastoid is exposed in the 
lower part of the wound. 
This muscle must be drawn outwards The postei’ior belly 
of the digastric should next be sought for at the upper 


A, Plntj-sma ; p, Cervical fa&cia; c, 
Stcino-mastoid ; d, Digastric ; z. 
Great cornu of hyoid bone ; a. 
External carotid at origin of supe- 
rior thyroid ; 6, Crossing lingual 
arteiy points to lingual vein; c. 
Facial artery ; d. Facial and supe- 
lior thyroid veins ; 1, Hj'poglossal 
neive. 
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iingle of the wound, and below it the hypoglossal nerve 
should be made evident. The surgeon now seeks with the 
finger for the tip of the great cornu of the hyoid bone, 
and when this is discovered all the “points” leading to 
the artery are in evidence (Fig. 13). 

The artery should now be exposed opposite to the level 
of the tip of the great cornu, and between the origins of 
the superior thyroid and lingual arteries. In this part of 
the operation care must be taken to avoid the faeial 
and superior thyroid veins. Lymphatic glands may lie in 
front of the vessel. The artery having been cleared, the 
needle is passed from without inwards. In effecting this, 
great care must be taken to avoid the superior laryngeal 
nerve, which courses behind the artery in this situation. 

Comment . — This operation is somewhat difficult, on 
account of the complicated relations of the artery, and the 
fact that the branches are not always readily identified. 

The artery has been ligatured above the digastric ; but 
the procedure is still more difficult, and is attended with 
several special risks. 

THE LINGUAL AETERY. 

The artery may be secured in either the first or the 
second part of its course. In the former situation a liga- 
ture is but very rarely applied, the place of election being 
in the second segmenit of the Amssel as it lies beneath the 
hyo-glossus muscle, and occupies the digastric triangle. ‘ 

Lignliirc of the Arlcry at llic “ Place of 
Eleclioii,” i.e. beneath the hyo-glossns muscle. 

Position . — The patient lies close to the edge of the 
table, with the shoulders raised, with the arm of the 
aflected side passed behind the back, and with the face 
turned to the opposite side. An assistant must keep the 
chin drawn well upwards and the lower jaw fixed. The 
surgeon stands upon the side to be operated upon. The 
chief assistant is placed opposite to liim, and leans over the 
patient’s body. A second assistant stands by the surgeon’s 
side. His chief duty is to hold the hook which commands ' 
the digastric tendon. The patient must be well amesthetised 
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before the operation is commenced. In male subjects the 
skin of the submaxillaiy region should be sh.avcd. 

Operation . — An incision, some two inches in length, 
and with the convexity dowuAvards, is made between the 
lower jaw and the hyoid bone. The wound commences a 
little below and to the outer side of the symphysis, and ends 
a little below and to the inner side of the point where the 
facial artery crosses the lower margm 'of the maxilla. Its 
centre is just above the greater cornu of the hyoid bone 
(Fig. 14). On the -right side the incision is made from 
behind forwards, on the left side from before backwards. 

The integuments, platysma, and superficial fascia are 
divided in the line of the incision. Certain superficial veins 
will be encountered, and some will probably have to be 
secured. Tiiese veins are the submental or other tributary 
of the facial, or some tributary of the anterior jugular. 

It will now be convenient to apply ligature retractors, 
in order that the depths of the wound may be well laid 
open. 

The next step is to fully expose the submaxillary gland. 
It is lodged in a special compartment of the cervical fascia. 
This fascia should be opened transversely over the lower 
Ijart of the gland, and the organ should be cleared and 
brought well out into the wound by means of the finger 
and the handle of a scalpel. The gland should be turned 
upwards on to the margin of the jaw, and bo kept out of 
the operation area by means of a broad and well-curved 
I’etractor held by tlm chief assistant. 

The fascia exposed by the lifting out of the salivary 
gland is now to be divided transversely, and in the anterior 
angle of the wound the posterior edge of the mylo-hyoid 
muscle must be sought for and defined. 

The digastric tendon and the two bellies of the muscle 
are now to be brought cleaily into view. Around the 
tendon, where it is nearest to the hyoid bone, a small blunt 
hook with a very long shaft or handle is to be passed and 
held by the assistant who stands at the surgeon’s side. 
The tendon should be drawn downwards and towards the 
surface. 
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By this means the area of the operation is lirought well 
into view, and is increased in extent; the parts are fixed ; 
tlie hyoid bone, carrying with it the hyo-glossus muscle, is 
brought nearer to the surface, and the muscle in question is 
put uj)on the stretch. 

The hyo-glossus muscle can now be easily made out, and 
its exposed surface freed of connective tissue. The hypo- 



Fig. 14.— LIQATimK OF RIGHT LIXGCAL ARTCRV. 


A, Platysma ; P, Cci-vical fn.scia ; 0, Submaxillary gland ; D, Mylo- 
hyoid ; E, Digastric ; p, Hyo-glossus ; a, Lingual artery ; 6, Kanino 
vein ; 1, Hypoglossal nerve. 

glossal nerve must be sought for, as it crosses the muscle, 
and the surgeon’s work be limited to the segment of muscle 
below the nerve (Fig. 14) in the triangle formed by the 
hypoglossal above, the digastric behind, and the mylo-hyoid 
in front. 

Crossing the hyo-glossus below the nerve, and parallel 
with it, is the ranine vein. This vein will about correspond 
in position with the artery, which lies beneath the muscle. 

C5 
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TJie vein and the nerve sliould be displaced upwards. 

Tiie Jiyo-glossus muscle is divided transversely to the 
extent of about lialf an inch, a little above the margin of 
the h3>’oid bone, and parallel -ndth it. 

The incision in the muscular tissue must be cautiousl}' 
deepened. If the cut has been well placed the artery will 
bend out into the wound and make itself evident as soon as 
the whole thickness of the muscle has been divided. 

The needle — unthreaded — ^is most conveniently passed 
from above downwards. In the li"ature the minute 
venre comites which attend the artery are no doubt in- 
cluded. 

Comment . — This operation requires a good light, and is 
only jierformed with ease and certainty when the procedure 
is caiTied out step by step. 

The stages of the operation should be marked in succes- 
sion by the following points: — 1. The complete lifting up 
of the submaxillar}’’ gland. 2. The demonstration of, the 
edge of the mylo-hyoid muscle. 3. The clearing of the 
digastric tendon, and the drawing of it outwards with a 
hook. 4. The demonstration of the hypoglossal nerve on 
the hyo-glossus muscle. 

The incision may be of less dimensions than those 
given, or may be extended if required. 

If the cut be carried too far l)ack, the facial vein and 
arteiy are endangered. Time should not be wasted over 
the early part of the operation. Such veins as ai-e cut may 
be clamped and left. They seldom require a ligature. The 
gland must be well exposed. The chief difficulties of the 
operation depend upon the gland. Ihis gland varies in 
size, in density, and in the closeness of its attachments. 
These variations are probably never normal, but are in- 
cident to changes connected with cancer of the tongue. 

As soon as the gland has been turned out of its bed 
steps must be taken to keep the Avound quite bloodless 
Other complications are afforded by a matting together of 
parts by a past inflammation, by the presence of unusual 
veins, or of enlarged lymphatic glands. 

As the AA’Ound becomes deep, and the area of the opera- 
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tion veiy narrow, a pair of long-bladecl and fine dissecting 
forceps is needed. 

The fixing of tlie digastric tendon and the hyoid hono 
by means of the small hook is an essential part of the 
operation. Embairassed breathing may form a serious com- 
plication in the later stages of the procedure. 

The hyo-glossns muscle vai-ies in thickness ; the part 
divided is, in the main, the basio-glossus, and the beginner 
will find the muscle much thicker probably than he 'had 
imagined. 

The lingual has been cut in dividing the muscle care- 
lessly. The bulging of the arteiy into the wound in the 
muscle is very characteristic whenever the incision has 
been fortunate enough to be accurately placed. I know of 
no artery which, when e.xposed by operation, looks less like 
an artery than the lingual. 



CHAPTER ly. 

LiGATUUK of the AliTEniES OF THE LOAVER LlJIR. 
rill-: ASTiinion tiuial AitrEuv. 

I Jyinc oj the Artery . — From a michruy between the 
I hend of the fibula and the outer tuberosity of the tibia, to 
‘ the centre of the front of the anlclc-joint. 

1. IJjfatiirc in lUc Upper Third of llic JLeg^. 

Position . — TJie patient lies upon llje back. The limb is 
straight upon tlie table. TJie foot pi-ojects beyond the edge 
of the table, and is forcibly e.xtended, and (with the leg) 
fully rotated inwards. The surgeon stands always to the 
outer .side of the limb. The incision for the right artery is 
made from abo^"o down ; for the left, from below up. Two 
assistants stand on the opposite side of the table — one 
steadies the leg and manipulates the foot, the other attends 
to the wound. 

Operation . — Before anrestheti.sing the patient, the outer 
margin of the tibialis anticus .should be, if possible, defined 
by causing the patient to contract the muscle. 

An incision, three and a half inches in length,' is made 
precisely along the line of the artery (Fig. Ih). Its upper 
end will be about one inch below the head of the tibia. The 
deep fascia is exposed, and is divided along the same line. 
The interval between the tibialis anticus and extensor 
communis digitorum is made'puti TlIe'Tdoyis' now flexed 
to relax these muscles. The space between them is opened 
up by means of the finger and the handle of the scalpel. In 
doing this, the external border of the tibia is aimed for, and 
should be distinctly felt before the artery is sought. In pro- 
ceeding towards this bolder the extensor communis is hold 
down by the first two fingers -of the left hand, while the 
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assistant holds the tibialis anticus toward the tibia with a 
retractor. The outer border of the tibia having been made 
out with the foreiinger, the arteiy 
will be found to the outer side of 
itj Ij'ing on the interosseous mem- 
brane. It is covered and held 
down by a moder.rtely dense con- 
nective tissue. The arteiy i.s now 
exposed, a second retractor being 
used to repress the extensor com- 
munis (Fig. 16 ). 

The venre coniites lie so close 
to tlie arter}’-, and in such a posi- 
tion, and send so many transverse 
branches across it, that it is prac- 
tically impossible to separate them 
with certainty. They will be pro- 
bably enclosed in the ligature. 

The nerves lie to the outer side of 
the artery. The needle is passed 
from without inwards. 

The nerve may not be seen. 

It may not join the artery until 
the middle third of the limb is 
readied. It, however, usually 
meets the vessel at the junction 
of the upper with the second 
fourth. 

Comment . — Tlie only difficulty 
in this operation is the finding 
of the gap between the tibialis 
anticus and the extensor com- 
munis digitorum. Not the least 
indication of it exists upon the 
surface of the deep fascia. Tlie 
“ white line ” described by some 
authors is a myth, so far at least 
as this segment of the limb is concerned 
is to be felt rather than seen. 



15 . — LiGATunn OP the 

ANTERIOR TIBIAE ARTERl , 
AND OP THE DORSALIS 
PEDIS. 


The gap required 
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2. Liigatiirc in llic Midillc Third of the F.cg:. 

Operation . — TJio position is the same as in the above 
operation. Make an incision tlirce inclies in lengtii along 
the line of the artery (Fig. ID). The deep fascia is exposed. 
The interval between tlie tibmlis anticus and_ extensor 



communis is indicated by a 
3'ellowish wliite lineT This is 
due, not to a distinct septum, 
but to a line of fatty tissue 
lodged between the two muscles. 
In emaciated subjects the line 
inaj’^ not be ajiparent. The deep 
fascia is divided along this line. 
The two muscles above named 
are found lying close together. 
Tlie outer edge of the tibialis 
anticus is still muscular, but 
the inner edge of the common 
e.xtensor is now tendinous. 

Fle.x the foot. Separate the 
muscles with the handle of tlie 
scalpel, keeping in the direc- 
tion- of the tibia. The artery 
is found upon the interosseous 
membrane, -adth the still deeply 
placed extensor pollicis to its 
outer side. Tiie nerve will be 


Fig. IG. — LlCATUaE OF THE 
ItlCnT AKTEIUOB TIBIAE AB- 
TEKY (uPPEn THIBU). 

A, Fascia of leg ; B, Tibialis 
anticus ; c, Extensor com- 
munis cligitorum ; a, Ante- 
rior tibial artery ; 6, Ante- 
rior tibial veins ; 1, Anteiior 
tibial nerve. 


exposed before the artery is 
reached, since it here usually 
lies in front of the vessel. TJie 
needle may be passed from 
either side. It may be impos- 
.'-ible to separate the venie com- 
ites, but great care must be 
taken to avoid the nerve. In 


the living subject persistent attemjits to separate the 
venae comites will probably only lead to laceration of 
those vessels. It is better to tie veins and artery 


together. 
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3. Liig-aturc in tlic L.o\ver Tliird of flic liCff. 

Operation . — The position is the same, only tlie foot 
need ndt be so raucli rotated in. 

An incision, two to two and a lialf inches in lengtli, is 
made in the line of the arteiy, and jnst to the outer side of 
the tendon of the tibialis anticus. 

The tendon must be identified beyond doubt before the 
operation is proceeded with. The 
deep fascia — here known as the 
upper band of the anterior annular 
ligament — is divided in the same 
line ; and the space between the 
tibialis anticus tendon and the 
tendon of the extensor pollicis is 
defined. Both these tendons will 
be exposed. The artery lies be- 
tween them, on the fvovit of the 
tibia, and imbedded in a consider- 
able quantity of fatty connective 
tissue. The foot is a little flexed, 
the extensor pollicis tendon is 
drawn to the outer side by a 
small blunt hook, and the exposed 
artery is easily secured. 

The nerve lies to the outer side, 
and the needle should be passed 
from the nerve. As the vessel is 
quite superficial, the venm comites 
may be separated so as to make 
room for the needle (Fig. 17). 

Comment . — The operation is 
without difficulty, if one tendon 
be not mistaken for another. The 
nerve may lie in front of the 
artery. The two malleolar arteries — vessels about the size 
of the posterior auricular — come off" just above the ankle- 
joint. 

There are these objections to the operation in this 
situation : the upper band of the annulai’ ligament is 


"i 



Fig. 17. — LIGATURE or 
RIGHT ANTERIOR TIBIAL 
ARTERY (lower THIRD). 

A, Anterior annular liga- 
ment ; B, Tibialis anti- 
cus ; 0, Extensor propriua 
pollicis ; (t, Anterior ti- 
uial artery ; 6, Anterior 
tibial veins ; 1, Anterior 
tibial nerve. 
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divided, and the synovial slieatli of the tibialis anticus will 
almost eertainly be opened. This is the only synovial 
sheath on the fiont of the limb at this level. 

TJIi: PO-STimiOR TIBIAL ARTERY. 

TAnc of the Artery . — A line drawn 
from the centre of the ham to a 
point midway between the inner mal- 
leolus and the heel will correspond to 
about the lower half of the artery. 
The uppeP half forms a slight curve 
iinvard from this line. 

1. — Fvig^aturc behind Ihc Itlal- 
coliis. 

Position . — Tlie patient lies on the 
b.ick. The knee is flexed, and the 
log lies upon its outer side. The foot 
lies upon the table also on its outer 
side, and is secured in that posture 
by an assistant. The surgeon stands 
to the outer side of the limb in either 
instance (right or left liTiib). 

Operation . — A curved incision, two 
inches in length, is jnade about half 
an inch behind and p.irallel with the 
margin of the inner malleolus (Fig. 
18). The knife is directed towards 
the tibia. The internal annular liga- 
ment is exposed, and divided over the 
artery. The vessels and the nerve lie 
in a gap between the tendons that 
can be appreciated by the touch. 
The artery having been exposed and 
separated from the veins, the needle 
is passed from without inwards. 
Comment .— the veins are very closely applied about 
the artery, they may be included in the ligature. In case 
of high oivision of the trunk, two vessels will appear, and 
both will require to be secured. Care must be taken not to 



Fig. 18.— -LiGATURC or 

1111: RIGHT POSTI.RIOR 
TIBIAL ARTERI. 
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open the sheaths of the adjacent tendons. The first canal 
in the annulai’ ligament (that nearest to the malleolus) con- 
tains the tibialis posticus tendon j the second contains the 
tendon of the flexor longus digitorum. Each of these 
canals has a separate syno\dal lining. Then follows a 
space wider than that for either 
of the two named canals, in which 
are lodged the vessels and nerve. 

A fourth canal on the astragalms, 
lined also with a synovial mem- 
brane, transmits the flexor longus 
pollicis tendon. 

2. jLigature at tlic Liower 
Tliii’cl of the Leg. 

02yeration . — The position ie g 

the same as in the previous opers/- 
tion. An incision, two inches in 
length, is made along the line of J - > 
the artery midway between the 
margin of the tendo Achillis and 
the inner edge of the tibia (Fig. 

18). The superficial and deep 
fascire are divided, together with 
the upper part of the inner an- ' 
nular ligament. The artery is 
found lying on the flexor longus Fig. 19 .— ligatobe opmght 
digitorum muscle, with the nerve rosTruiou tibial abteby 
to its outer side. The needle is 

passed from the nerve. The venm Fascia of leg (internal an 
^ nular lig.iinent) ; B, Flexor 

comites will have to be included digitorum and ten- 

if they cannot be readily separated don ; a, Tendo Achillis ; 
from U.0 artery (Fig. 19). J ‘Srtffi'i 

d. Ligratlirc in tlie middle l. Posterior tibial nerve. 
Of the Calf. ^ 

Operation . — The position is the same as in the pre- 
ceding operations. The calf of the leg rests upon the table 
on its outer side, and the surgeon leans over the limb. 
The incision is made from above downwards on the right 
side, and from below upwards on the left. The assistant, 
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armed "with retractors, stands on tlie opposite side of the 
table. 

An incision, four inches in length, is made in tlie middle 
third of die leg, parallel to the inner margin of the tibia 
and three-quarters of an inch behind that crest of bone 
(Fig. 18). The skin having been divided, care must be 
taken not to -wound the internal saplienous vein, which 
should be drawn aside. The deep fascia — the fibres of 
which are all transverse — is exposed and divided. In a 
muscular subject tlic margin of the gastrocnemius may be 
seen. 

The solens is now e.xposed, and must be divided through 
the length of the incision. The aponeurosis of the muscle 
is cut through, together with the flesliy fibres attached to it. 
In making this section the knife should be kept per- 
pendicular to the surface of the muscle. Its edge will 
therefore be directed towards the tibia, and its blade — 
in the position in which the limb is held — will be nearly 
horizontal. When the muscle has been diWded, the outer 
part must be drawn well outwards by a broad retractor or 
retractors held by an assistant. Tlie deep fascia that covers 
in the vessels and the deep muscles of the leg is now 
exposed. If the finger be introduced the vessel can be felt. 
It must be remembered that the artery lies near the outer 
border of the tibia. When the fascia has been divided (it 
is usually very thin) the fleshy fibres of the flexor longus 
digitorum are exposed. These fibres all run obliquely 
downwards. B}' following the surface of the muscle the 
vessels are readied. Tlie vmins are very conspicuous, and 
may hide the artery. The nerve lies to the outer side, and 
the needle should be passed from the nerve. It is practically 
impossible to separate the veme comites from the vessel. 

Commeoit . — This operation requires a good light, and 
may be most conveniently done with the aid of a small 
electric lamp. 

The tissues must be carefully retracted, and all the soft 
parts drawn outwards. In using the retractors roughly, 
some fibres of the flexor longus digitorum may be torn up 
and made to hide the artery. This may readily occur in the 



43 


CHAr. rv.] LIGATURE OF ARTERIES. 

cadavei’. If in dividing tlie soleus the knife be not ke})t 
towards the tibia, a too extensive division of muscle results, 
and the wound is unnecessarily deepened. 

In identifying muscle it should be remembered that the 
fibres of the soleus in this situation are attached only along 
the nai'row lino formed by the inner margin of the tibia. 
The surgeon should not lose sight of the fact that tlie part 
for wliich he is aiming is in a line rvith the outer margin of 
the tibia. 

THE POPLITEAL AETEUY. 

The guide to the upper part of the artery is the outer- 
border of the semi-membranosus. The popliteal ends on a 
level with the lower part of the tubercle of the tibia. 

1. IiigatMi-e ol the L,owei* Fai-t of lltc Ai-lcry 

Operation . — The patient is so rolled over as to rest upon 
the sbovdder and one side of the ebest, and is indeed 'made 
to lie as nearly prone as the circumstances attending the 
administration of an anresthetic will permit. The limb 
is fully extended. The sur-geon will stand to the outer- 
side of the left limb and to the inner side of the right. The 
chief assistant is placed opposite to him. In the case of 
either extremity the incision is made from above down- 
wards. 

A vertical incision — from three to three and a half inches 
in length — is made over the back of the limb, commencing 
opposite to the centre of the popliteal space {i.e. the level 
of the knee-joint), and extending downwards over the in- 
terval between the two heads of the gastrocnemius muscle. 

The skin and superficial fascia having been divided, 
care must be taken not to d-amage the short saphenous 
vein and nerve. These structures will appear at the outer 
part of the wound, and should be drawn outwards. The 
deeper fascia is divided in the same vertical line. 

The heads of the gastrocnemius muscle are now exposed, 
and the surgeon follows the interval between them. On 
each side of this gap a sural artery will be found, 
accompanied by the nerve to the corresponding head of 
the muscle. 
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Deep in the interval itself the large nerve to the soleus 
muscle (from tlie internal popliteal) will pi-obahly be met 
with, and must be di-awn aside. It usually lies directly in 
the line of the operation 

Following the short saphenous vein, the surgeon is 

guided to the popliteal 


7 



vessels. This part of the 
operation is rendered easier 
by flexing the knee-joint a 
little so as , to relax the 
gastrocnemius. The inter- 
nal popliteal nerve is first 
encountered, then the vein 
and the artety. The two 
first-named structures are 
drawn to the inner side. 
The artery is cleared, and 
the needle is passed fiom 
the inner side (Fig. 20). 

2. liigatiirc of flic 
Upper Part of flie Ar- 
tery. — This operation is 
carried out in the thigh. 
The vessel is secured close 
to the inner side of the 
femur, and is reached be- 
tween the seinimembra- 


Flg. 20. — LIGATOHF. OF RIGHT POPLI- 
TEAL ARTERY (lower PART). 

A, Fascia ; B, Gastrocnemius ; a. 
Popliteal artery; 6, Popliteal vein ; 
c. External saphenous vein ; 1, In- 
ternal popliteal nerve ; 2, Muscular 
liranolies ; 3, External saphenous 
nerve. 


nosus muscle and the ten- 
don of the adductor magnus. 

Operation . — The patient 
lies upon the back, Avith 
the hip a little flexed and 
the thigh fully abducted 
and rotated outwards. The 


knee-joint is bent at a right 
angle, and the knee and leg are thus made to lie upon the 
outer side. 


The surgeon stands to the outer side of the extremity in 
either case. The incision on the right side is made from 
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above downwards, and on the left from below upwards. 
The chief assistant faces the operator. 

The incision is three inches in length, is commenced 
at the junction of the middle and the lower thirds of the 
thigh, and is .parallel with and just posterior to the tendon 
of the adductor magnus. The position of this tendon 
should have been well defined. 

After the skin has been di^dded there will probably be 
found in the subcutaneous fat the anterior division of the 
internal cutaneous nerve, which lies usually in the direct 
line of the operation. It should be drawn aside. 

The anterior edge of the sartorius muscle is next 
exposed, and the whole muscle must be displaced back- 
wards. 

Upon this muscle at this point will lie the internal 
saphenous vein. The vessel may possibly be exposed, in 
which case it is dr.awn backwards with the sartorius. 

The trunk of the internal saphenous nerve is not 
encountered. It lies beneath the sartorius. 

The deep fascia having been well divided, the tendon 
of the adductor magnus is sought for, and is drawn for- 
wards with a blunt hook. The semimembranosus muscle 
is next exposed, and is drawn backwards with a retractor. 
The operator now seeks for the artery in the interval 
between the two structures. The vessel will be surrounded 
by much connective tissue, and is lying close to the bone. 
The internal popliteal nerve is here at some distance from 
the vessel, and will not be seen. The vein also is not 
necessarily exposed. It lies posterior to the artery, and to 
its outer side. Indeed, as approached from this point, the 
artery is the most superficial of the three structures named. 

When the vessel has been pi-operly exposed, the needle 
may be passed from below upwards. 

An aneurysm needle with a large lateral curve will be_ 
found the most convenient. 

In performing this operation care must be taken not to 
wound the deep branch of the anastomotica magna arteiy, 
wliich runs along the anterior surface of the adductor 
magnus tendon. 
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THE FESrORAE ARTERV, 

Line of the Artery . — The liip being a little flexed and 
the thigh abducted and rotated outwards, a line is drawn 
from a point midway between the anterior supeidor spine 
of the ilium and the symphysis pubis, to the tuber- 
osity of the internal cond^de. The centre of Poupart’s 
ligament is entirely to the outer side of the line of the 
vessels. 

The superficial femoral may be ligatured in Hunter’s 
canal or at the apex of Scarpa’s triangle. The common 
femoral may be ligatured at the base of that triangle. 

The only one of these three operations which is per- 
formed with any degree of frequency is the ligature at the 
apex of Scarpa’s triangle. This is called the “ place of 
election,” and in any case in which “ ligature of the 
femoral ” is advised or is mentioned, it is assumed that the 
vessel is secured at this point. 

Position . — The patient lies upon the back, with the 
hip a little flexed, the thigh abducted and rotated 
outwards, the knee bent and the leg resting upon its 
external surface. 

The surgeon stands to the outer side of the limb in 
either case, and the chief assistant is placed opposite' to 
him. The incision — in the case of the right thigh — is 
made fi-om above downwards, and in the case of the left 
from below upwards. 

1. Liig^ntiirc of the Siipcrlicinl Femoral in 
Hunter’s Canal. 

Operation . — The limb having been placed as already 
indicated, an incision about three inches in length is made 
along the line of the artery in the middle third of the 
thigh. ' 

In the layer of subcutaneous tissue the anterior 
division of the internal cutaneous nerve Avill probably be 
met with, and to the inner side of it the long saphenous 
vein. This vessel must be drawn inwards. 

The fascia lata is now divided in the line of the original 
wound, and the sartorius is exposed. This muscle must 
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be clearly identified. Its fibres run downwards and in- - 
wards. 

The anterior or outer edge of the muscle having been 
exposed, the whole strueture is , 

drawn inwaids with a suitable 


retractor. 


The site of Hunter’s canal, 
lying between the adductor 
magnus and the vastus inter- 
nus, can now be well defined, 
especially if the fibres of the 
great adductor and the lower 
border of the adductor longus 
are made pi eminent by fully 
abducting the thigh. 

When any fatty tissue 
which may obscure the part 
has been cleared away, the 
fascia which forms the I’oof 
of Hunter’s canal is rendeicd 
distinct. The fibres forming 
this fascia are ari’anged trans- 
versely. 

At this point there may be 
exposed, at the outer side of 
the wound, the nerve to the 
vastus internus. 

The canal is opened in the 
line of the original vound, and 
the artery exposed (Fig. 21). 

The needle may be passed 
from either side. 

In front and to the outer 
side of the vessel will be found 



Fig. 21.— LlOATUBE OP RIGHT 
rEMOHALARlKRl IN HUNTER’S 
CANAL. 

A, Fascia lata ; b, Sartorius ; 
0 , Vastus internus ; n, Fascia 
ciosing in Hunter’s canal ; E, 
Sheath of artery ; a, Femoral 
artery ; 1, Long saphenous 
nerve ; 2, Anterior blanch of 
internal cutaneous nerve. 


the internal saphenous nerve, which is easily avoided. 

Care must'be taken that the vein be not damaged in 
passing the needle round the artery. 

Comment — The cut is apt to be made too far outwards, 
in which case the vastus internus is exposed instead of the 
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sartorius, and the one muscle may be mistaken for the 
other. Their fibres, liowever, run in opposite directions, 
those of the vastus downwards and outwards, those of the 
sartorius downwards and inwards. 

The incision may be made too low down, and the 
popliteal artery be reached. 

In making the skin wound carelessly the internal 
saphenous vein has been cut into. 

The whitish tendon of the adductor magnus has been 
mistaken for the artery in the dead subject. 

Farabeuf recommends that as soon as the sartorius 
muscle has been drawn aside, the thigh should be well 
abducted and rotated out, so ,as to bring into prominence 
a tendinous cord — la cordc qui vihre — which is deri\ed 
from the lower fibres of the adductor longus, .and is passing 
to the general adductor insertion. This cord helps to define 
the canal, and the incision is m.ade first to its outer side. 

3. JLig-atiirc of tlic Siipcrficinl Fcinornl at the 
Apex of Scarpa’s Triangle. 

Operation . — The limb is .placed in the position already 
indicated, and the line of the artery is marked out. 

An incision, three inches in length, is made along this 
line as it crosses the apex of Scarpa’s ti-iangle. The centre 
of the wound should correspond to the apex, and the 
incision, therefore, will reach to within one and a half 
or two inches of Poupart’s ligament. 

A large tributary of the internal saphenous vein will 
usually be exposed, and if it cannot be drawn easily aside 
it should be divided between two ligatures. 

The fascia lata having been divided in the original line, 
the sartorius is exposed at the outer part and inferior end 
of the wound, its fibres running downwai’ds and inwards. 

Its inner border should be well isolated, and the whole 
muscle is then drawn outwards. 

The operator now feels for the groove of the artery. In 
front of the vessel will be found branches of the internal 
cutaneous nerve, and deeper and to its outer side are the long 
saphenous nerve, and, possibly, the nerve to the vastus 
internus (Fig. 22). 
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The sheath of the vessel should be "well opened, and 
the needle passed from the inner side. 

Comment. — Scarpa’s triangle is much smaller than would 
appear to be the case when, the dissected region is in- 
spected. There may 
be no more than two 


inches of the artery 
left uncovered by the 
sartorius muscle. An 
unusually broad sarto- 
rius adds a little to the 
difficulty of the opera- 
tion. 

In order to reach 
the edge of the sarto- 
rius muscle easily, the 
cut is often made too 
much to the inner side, 
with tlio result that the 
great saplienous vein 
is cut into. On the 
other hand, if the thigh 
be not placed in proper 
position, the incision 
is apt to fall too much 
to the outer side. 

The special danger 
of the operation con- 
sists in the wounding 
of the vein in passing 
the needle. The greatest 
care must be taken to 
open the sheath of the 
artery well, and to keep 
the point of the needle 
close to the arterial wall. 



Fig. 22.— LIGATURE OF EIGHT PBJTORAL 
ARTERY AT APEX OP SCAEPa’S TRIANGLE. 

A, Fascia lata ; B, Sartorius ; o, Adductor 
longus ; D, Sheatlr of artery ; a, Femoral 
artery; 6, Tributary of internal saphe- 
nous vein ; 1, Long saphenous nerve ; 
2, Internal cutaneous nerve. 


An aneurysm needle, curved laterally, will usually he 
found the more convenient. Its point should be gently 
insinuated round tlie artery. 
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3. liigatiivc of flic Coniiitoii Femoral at flic 
Base of Scarpa's Triaiijjle. 

Operation . — The position of the surgeon and of the 
patient lias been already indicated. An incision two inches 
in length is coininenced a little above Poupart’s ligament 

(i.e. on the abdomen), and is 
carried downwards parallel 
with the line of the artery. 

In dividing the layer of 
fatty tissue which covers the 
fascia lata, care must be taken 
not to ’injure any of the 
l^’mphatic glands of the re- 
gion, and to avoid the super- 
ficial veins, notably the super- 
ficial epigastric and superficial 
circumflex iliac. The cribri- 
form fascia is now divided in 
the original line, and especial 
care must be taken not to 
wound the superficial arteries, 
the two which usually come, 
nearest to the incision being 
the superior external pudic 
and the superficial epigastric. 

The crural branch of the 
genito-crural nerve lies upon 
the sheath of the artery, but 
upon the outer side of the 
vessel. 

The sheath being clearly 
exposed and carefully opened, 
the needle is passed from the 
inner side (Pig. 23). 

Comment. — By starting 
from the level of the centre of Poupart’s ligament, tlie in- 
cision is placed to the outer side of the line of the vessels, 
and the vein is thus more certainly avoided. ^Vhen tht 
vein is at all distended, it is apt to overlap the artery. 



Fig. 23.— LIGATUliE OP RIGHT 
COMMON PEMOnAL ARTERY AT 
THE RASE or SCARPA’S 
TRIANGLE. 

A, Line of Poupart’s ligament; 
B, Superficial fascia ; c, Fascia 
lata ; n, She.ath ; a, Femoral 
artery ; 6, Femoral vein ; c. 
Internal saphenous vein ; 1, 
Genito crural nerve. 
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CHAPTER V. 

Ligatoee op TriE Iliac Auteries — External, Common 
AND Internal. 

EXTERNAL ILIAC ARTERY. 

Line of the Artery . — A line drawn on the surface of the 
abdomen from a spot about a finger’s breadth to the left of 
and below the navel, to a point midway between the anterior 
superior iliac spine and the symphysis pubis. The upper 
third of this line represents the common iliac, the lower 
two-tliirds the external iliac. 

Methods of Aj>proaching the Artery . — The iliac arteries, 
' including the external iliac, can be approached in one of two 
ways : 1, By opening the abdomen and by directly exposing 
the vessel. This is called the intraperitoueal method. 
2, By means of a lateral incision, which divides all the 
structures of the abdominal wall svith the exception of the 
peritoneum. The peritoneum is pushed aside, and the 
artery is reached ^vithout opening the serous cavity. This 
is called the extraperitoneal method. 

Of these two methods, the former or inti'aperitoneal 
plan is undoubtedly the better in dealing with the common 
or the internal iliac artery. In ligatui’ing the external 
iliac, vessel, the two methods ai’e of about equal value, the 
balance, if any, being in favour of the extraperitoneal 
measure. 

1. The Old or llxtrapcritoneal Method. 

Preparation and Position of the Patient, — -The bowels 
should have been well evacuated, and if there be much 
flatulent distension of the abdomen, the operation, if not 
urgent, should be postponed until such complication has 
been dealt with. The pubic hair should be shaved when 
the skin is being prepared. 
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The patient lies upon the back, with the thighs extended 
and close together. The head and shoulders should be 
raised, in order to relax the abdominal parietes a little. 

The surgeon stands to the outer side of the body in 
dealing with either arteiy, and cuts from above downwards 
on the right side, and from below upwards on the left. His 
face is towards the patient’s face. In slender subjects the 
left artery might be quite conveniently tied, as the operator 
stands to the right of the patient’s body. The chief assistant 
is placed opposite to the surgeon, and to him is entrusted 
the responsible office of using the retractor. 

A good broad retractor is needed, together witli long 
dissecting forceps, and an aneurysm needle with a, lateral 
curve. A good light is essential. A reflector will be found 
convenient, but the most substantial aid is afforded by a 
portable electric lamp. With such a lamp as this the 
main difficulties of the operation are removed. 

There are two principal methods of exposing the artery 
extraperitoneally, both of which have been modified beyond 
recognition, and which are known as Cooper’s operation 
and Abernethy’s method. 

(1) Sir Astlcy Cooper's Operation {Modified ). — The posi- 
tion of the patient has been already indicated. An incision, 
three and a half inches in length, is made above Poupart’s 
ligament. The cut is commenced about one inch and a 
quarter to the outer side of the spine of the os pubis, and is 
placed three-eighths of an inch above Poupart’s ligament. 
For the inner two-thirds of its length it runs parallel with 
the ligament, hut for the outer one-third it curves a little 
upwards away from the ligament. 

The skin and subcutaneous tissues are cut through, and 
in the latter will be divided the superficial epigastric artery 
and vein. 

The white, glistening aponeurosis of the external oblique 
muscle is now exposed, and is divided in the line of the skin 
incision. The knife follows very nearly the direction of its 
fibres. The parts being retracted, the surgeon seeks for 
the external border of the conjoined tendon, which will 
be made out at the inner end of the wound. 
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The lower fibres of the intei-nal oblique muscle are 
drawn upwards (Fig. 24), and are divided close to their 
attachment to Poupart’s ligament. The extent of the divi- 
sion corresponds to the extent of muscle tissue exposed in 
the wound. (The internal oblique is attached to the outer 
half or two-thirds of Poupart’s ligament, the transversalis 
to the outer third only.) 

The fascia transversalis is now exposed, and is divided 


A G 

I 



Fig. 21.— LIGATURE OF RIGHT EXTERNAL ILIAO ARTERY. 

• {Cooper's Method, modified.) 

A, Aponeurosis of external oblique ; B, Conjoined tendon ; 0, Internal 
oblique ; n, Line of incision in internal oblique muscle ; a, Position 
of external Uiao artery ; 6, Position of deep epigastric artery. ’ 

transversely over the artery, and as far on either side of it 
as is necessary. 

At this stage of the operation care must be taken not to 
wound the deep epigastric artery, which passes — between 
the transversalis fascia and the peritoneum — across the 
wound area. 

The external iliac artery can now be made out. The 
subperitoneal tissue about the vessels should be gently 
loosened, and the peritoneum then with the utmost care be 
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peeled from the artery and vein, and pusl)ed upwards in 
the direction of tlie iimbiiicus (Fig. 25). 

Tlie fingers alone should be employed in this process. 
Any form of director is unnecessary and dangerous. 

The artciy .should be bared to such a height as to allow 



Fig. 25—LiG\Tvnn of nicnr EXTKUNiL n,uc abtert. 
{Coopcj’s Method, modified) 


A, Aponeurosis of extonial oblique , B, Conjoined tendon ; o, Intenuil 
oblique; n, Transvoisalis fascia; E, Peritoneum; a. External 
iliac ai-t. ; 6, External iliac vein ; c. Deep epigastric vein. 

the ligature to be passed around it at a point one inch and 
a quarter above Poupai t’s ligament. 

The peritoneum must be kept out of the way with the 
broad retractor while the artery is being exposed. 

The loose siibperitoneal tissue which forms a kind of 
sheath for the artery should be cautiously cleared away. 

The needle is passed from within outwards. 

After the ligature has been secured, the divided fibres 
of the internal oblique may be united to Poupart’s liga- 
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ment, and the rent in the external oblique aponeurosis bo 
closed by a few points of buried suture. 

No drainage-tube is required. 

Comment . — ^The wound must be of sufficient length, and 
be carefully placed. 

If it be made too low down, there is danger of dividing 
the circumflex iliac vessels ; if made too high up, of cutting 
into the internal abdominal ling. If it be carried too far 
outwards, an unnecessary amount of muscular tissue is 
divided ] and if too far inwards, the external ring and the 
structures of the cord may be placed in jeopardy. With 
care, however, it is easy to displace the cord upwards if 
necessary. 

The tissues must be cleanly divided. The transversalis 
fascia should be cut suQiciently high to avoid the circum- 
flex iliac vein, but not at too great a height. 

Care should be taken not to needlessly tear up the sub- 
peritoneal fatty tissue, and infinite care must be taken of 
the peritoneum. It should not be too extensively stripped 
up, and in clearing the artery with the finger it is possi- 
ble to detach the vessel from the psoas muscle. The 
vein has been damaged in passing the aneurysm needle, 
and the genito-crural nerve has been included in the 
ligature. 

The peritoneum has been not unfrequently opened. 
This has resulted sometimes from too high an incision, 
because the serous membi’ane becomes more and more 
intimately connected with the transversalis fascia the 
farther the distance from Poupart’s ligament. The peri- 
toneal cavity has also been often opened up by the in- 
cautious use of the steel director (an instrument which 
should never be employed in this operation), and by a too 
free manipulation with the handle of the scalpel. 

When proper asepsis is being observed, a wound of the 
.peritoneum involves no extra risk. It is simply incon- 
venient, as it allows omentum or intestine to get in the 
way. Should the peritoneum be accidentally incised, the 
best course is to sew up the wound in it with a fine con- 
tinuous catgut suture, then to push the peritoneal pouch 
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upwards Avitli- finger or small sponge lield in forceps, and to 
continue with the stages of the operation. 

Tlie artery should be secured at least one inch and 
a quai'ter above Poupart’s ligament, in order that the 
ligature may be well clear of the largo branches given ofi 
close to the ligament, and a space be allowed for the forma- 
tion of the necessary clot. 

The deep epigastric artery has been accidentally cut 
during the operation. 

(2) Ahernethy's Method. — The incision is four inches in 
length, and is commenced one inch and a half above and 
to the inner side of the anterior superior iliac spine, and 
is carried down in the direction of the external iliac 
artery, to a point half an inch above Pouparfs ligament. 
The muscles are divided in order, the peiatonoum exposed 
and pushed back in the manner already described. 

Comment and Comparison of the Two Operations. — The 
comments made upon the previous operation apply, with 
obvious modifications, to the present method. 

Abei'nethy’s operation enables the artery to be ligatured 
higher up, and the incision is away from the centre of the 
groin. This is a matter of consequence in dealing with a 
case of aneurysm involving the upper part of the femoral 
artery, and possibly encroaching upon Poupart’s ligament. 

The wound, moreover, is removed from the abdominal 
rings, and does not concern the deep epigastric artery. 

Cooper’s operation, however, must be regarded as the 
better of the two, and it claims that position upon the fol- 
lowing grounds : — The operation is easier to perform. The 
pei'itoneum is dealt with at a spot where it is but little ad- 
herent. It is, in consequence, more readily displaced, and 
is less exposed to damage. 

There is infinitely less division of the muscular struc- 
tures of the abdominal parietes, the wound is simpler, and 
the disposition to ventral hernia is less. 

The arteiy is exposed at a great depth in Abernethy’s 
operation, and the wound is so placed that the passage of 
the aneurysm needle is attended with great difficulty, and 
with unusual risk of wounding the vein. 
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The exposure of the deep epigasti-ic artery would appear 
to he no objection to the operation advised. It is easily 
avoided . 

It has not been shown that any special evils have 
attended the making of the incision close to the openings of 
the inguinal canal. 

2. Tlie IntrapcB'itOHeal Mctliod.— The patient is 
prepared as for an abdominal operation, and all the pre- 
cautions adopted in such an operation are observed. The 
patient should be placed in the Trendelenbui’g position, 
which causes the hrtestines to fall away from the artery. 
The incision is made in the semilunar line close abo\e the 
groin, and is about three inches in length. Any coils of 
bowel which may present themselves in the operation area 
are kept away either by sponges or by a suitable retractor, 
or by both. As soon as the artery is exposed, the posterior , 
parietal peritoneum which covers the vessel is picked up 
and is neatly divided directly over the artery and parallel 
to the long axis of the vessel. Care is taken of the various 
structures which cross the artery. The needle is passed 
from the vein. 

Care must be taken to avoid tlie deep epigastric artery 
in dividing the parietes. Tliis vessel will probably have to 
be ligatured and divided. The incision in the posterior 
parietal peritoneum must be free, in order that the artery 
may be well exposed and the structures in relation with it 
precisely identified. A good liglit is needed. Some 
suigeons suture the divided posterior peritoneum over 
the artery, but such a measure is not called for. 

COMMON ILIAC AKTERV. 

The Line of the Artery has already been given (page 51). 

1. TTIie ExtraperitoJieal Operation (Aiitcrior 
Incision). — The preparation and position of the patient 
ai'e the same as have been already described in dealing 
M'ith the external iliac artery (page 51). 

In stripping off the peritoneum the patient should be 
turned a little upon the sound side, in order that the 
intestines may be canied away fi'om the wound area. 
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■ T]ic incision on tlie ri"l}fc side may be made from above 
dowiivavds, and on tlie left from below upwards. 

A good light is required. Broad spatulai or retractors are 
needed, and the sui-geon should liai'e provided himself with 
that form of aneurysm needle which practice of the opera- 
tion upon the dead body has shown him to be the most 
coni’enient. A large, long needle with a lateral cui’ve will 
probably be found the most con^'enient. 

The incision is about five inches in length. It is com- 
menced one inch and a quarter to the outer side of the 
spine of the pubes, a little above Poupart’s ligament. The 
first inch and a half of the incision is parallel with Poupart’s 
ligament. The incision is now sharply curved upwards, 
and ultimately follows a line which is perpendicular to the 
ligament, and is directed towards a point one inch and 
a quarter to the outer .side of the umbilicus. 

The three abdominal muscles are divided, together with 
the transversalis fascia, and the arteiy is reached by 
pushing aside the peritoneum in the manner already 
described. , 

Comment . — The general observations made upon the 
openations for ligaturing the external iliac artery (page 
56) apply equally to this procedure. There is great 
danger of wounding the peritoneum. A very eflScient 
retraction of the soft parts is essential, and the passing 
of the needle is associated with considerable difBculty. 

The operation described is easj^, so far as the exposure 
and separation of the peritoneum are concerned ; but the 
ve.isel is reached at a great depth, and the passing of the 
needle is attended with considerable difficulty. 

2. TIbc InU’aperitoncal Operation. — The artery 
is best reached through the abdominal cavity, and now that 
the principles of aseptic surgery have rendered the opening • 
of that cavity safe, there is no doubt but that the in- 
traperitoneal operation will replace all others. The 
abdomen is opened by an incision in the median line, 
which will be placed between the symphysis and the um- 
bilicus, and will probably have to be extended so as to 
reach both those points. The Trendelenburg position has 
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the advantage of keeping the intestines out of the wa3\ 
Such coils of bowel as present themselves are kept away 
from the operation area by sponges and retractors. 

The peritoneum over the arterj’^ is divided by a vertical 
incision and the vessel well exposed. The needle is best 
passed from the vein — i.e. from right to left in dealing 
with the left common iliac, and from left to right in dealing 
with the opposite artery. 

INTEliKAL llilAC ARTERY. 

1. The Extraperitoneal Operation. —The in- 
cision employed is the same as that made to secure the 
common iliac artery. 

The preparation of the patient, the position assumed, 
and the general features and special dangers of the opera- 
tions for securing the iliac arteries, have ah’eady been dealt 
with in the sections on the exteimal iliac and the common 
iliac. 

In the present case the peritoneum is pushed aside until 
the external iliac is reached. The surgeon is guided to the • 
internal artery by following the more superficial trunk. 
The upper margin of the great sacro-sciatic notch is easily 
identified, and will serve to indicate the lower end of the 
artery. The passing of the ligature is difficult, and many 
aneuiysm needles, of various sizes and with various curves, 
should be at hand. The needle should be passed, on either 
side of the body, from within out. 

2. The Intraperitoiieal Operation. — This opera- 
tion represents the best method of reaching the internal 
iliac artery, and Avill no doubt replace the older method 
just described. 

The patient having been placed on the table in the 
Tz’endelenburg position, the abdomen is opened in the 
middle line by an incision extending from the symphysis 
pubis to the umbilicus, or to a point a little above it. The 
intestines having been pushed up and drawn aside, the 
area of the deep wound is surrounded by sponges, and so 
cut off from the peritoneal cavity. 

The peritoneum over the artery is thus well exposed. 
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and is divided to the extent of one inch and a half. The 
artery is followed down from the bifurcation of the common 
iliac. The vein will appear to be about three times the 
size of the artery, and the'separation of the two is a matter 
of some delicacy. Tlie vein indeed presents tlie chief diffi- 
culty in the operation. Care should be taken that the ureter 
is not damaged nor accidentally included in the ligature. The 
many sympathetic nerve fibres which follow the artery may 
be avoided if the coat of the vessel be well exposed. 

A good light, several broad retractors or spatulm, long 
dissecting forceps, and a variety of aneurysm needles are 
recpiired. The operation should be p'erformed with the 
care which is essential in every abdominal section. 

Comment . — The advantages of tliis method are obvious. 
The vessel is easily and fully exposed, and the needle can 
be passed without risk to the vein or the ureter. The 
operation is simple, and involves but little time. Its 
dangers are, comparatively .speaking, very few. The 
ligature can be applied accurately .at tlie spot determined 
upon. TJie condition of the arteiy and of the surrounding 
parts can be made out, and a diagnosis confirmed or 
modified. 


OLUTBAL ARTERY. 

Line of the Artery . — If a line be drawn from the 
posterior superior iliac spine to the to^) of the great 
trochanter, when the thigh is rotated in, a point at the 
junction of the upper with the middle thii’d of that line 
will correspond to the point at Avhich this branch of the 
internal iliac aitery emerges from the sciatic notch. 
Another landmark is the centre of a line drawn between 
the tip of the coccyx and the highest point of the iliac 
crest. The incision may be made at right angles to 
this line. 

Operation . — The patient is rolled nearly over on to the 
face-; the limb is allowed to hang over the edge of the 
table ; the thigh is rotated in. The surgeon stands upon 
fhe side to be de.alt with. 

An incision five inches in length is made along the line 
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just given. The centre of tiie incision should correspond 
to the point of exit of the artery. 

After dividing the skin and superficial fascia, with a few 
cutaneous nerves, the gluteus maximus is reached, covered 
by its fascia. The incision runs parallel -witii the fibres of 
the muscle. These fibres are separated in the line of the 
wound until the thickness of the muscle has been traversed. 
A muscular branch — from the superficial division of the 
arteiy — may here be met with, and will form a guide to the 
trunk. 

The deep fascia between the gluteus muscles is reached, 
and the contiguous margins of the gluteus medius and 
pyriformis muscles are exposed. 

The gluteus maximus is now relaxed by placing the 
fully extended thigh upon the table. The interval between 
the gluteus medius and pyriformis is opened up with 
retractors, and the upper margin of the sciatic notch 
defined. The superficial division of the artery passes 
between the two muscles, and leads the operator’s finger to 
the main trunk. The ligature should be .applied as far 
within the notch as possible — almost within the pelvis — 
inasmuch as the artery breaks up into its two divisions as 
soon as it has cleared tlie notch. 

Care must be taken to include neither the nerve nor the 
vein. In order to obtain a fuller view of the vessel, some 
fibres of the great sacro-sciatic ligament may require to be 
divided. 
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CHAPTER 1. 

INTRODUCTORY. 

Thb following are tlic operations which are considered in 
this section ; — 

1. Nerve stretching. 

2. Neurotomy, or section of a nerve trunk. 

3. Neurectomy, or excision of a poi-tion of a nerve trunk. 

4. Neurorraphy, or suture of a divided nerve trunk. 

1. Nerve Stretching:. — This procedure has been 
applied to nerv'os of all kinds, both large and small ; to 
motor and sensory nerves, as ■well as to those of mixed 
composition. 

Nerve trunks ai'e more extensile near the .spinal cord 
than at a distance, and in the upper than in tlie lower 
limb. This depends probably upon the strength of tlie 
nerve sheath, -which is subject to variation, and against 
•which the main strain of the stretching is directed. - 

The nerve is exposed at its most convenient and usually 
at its most superficial part, and is tlien clearly isolated and 
brought well into view. 

In the limbs the joints may be so flexed as to relax the 
parts about the site of the operation. Good retractors will 
usually be required. The larger nerve trunks are stretched 
by means of the finger and thumb, smaller nerves by means 
of a suitable blunt hook, and the smallest cords with the 
aid of a fine probe. 

The nerve having been replaced, the incision is closed. 
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2 and 3. IVeiu’otoniy and Weurectoniy. — These 
operations are of necessity limited to smaller nerves, 
and in nearly every instance to such nerves as' are purely 
sensory. 

The nerve is exposed at some “place of election,” 
and is dealt with by one or other of the methods 
named. 

By means of special forceps (those devised by Professor 
Thiersch, which resemble long narrow Wells’s forceps) 
several inches of nerve can be dragged out at the time of 
the neurectomy. 

The majox'ity of these operations are not of great 
gravity. 

4. Weiirowapliy. — This operation concerns the union 
of nerve trimks Avhich have been severed by accident. 

The term “ immediate suture ” is applied to cases in 
Avhich the divided ends of the nerve are united within a 
short time of the accident ; the term “ secondary suture ” 
to instances in which a period of time varying from .weeks 
to months has elapsed between the receipt of the injury 
and the operation. It is needless to say that the former 
measui’e is the simpler and by far the more successful. 

In the immediate suture, the wound is perfectly cleaned, 
the cut ends of the nerve are brought together and united 
b}’’ sutures. Any bruised or jagged part of the exposed 
nerve is cut away. The general features of the operation 
are identical with those now to be described. 

In the secondary siLtiire the steps of the procedure are 
as follow ; 

The nerve is exposed. The incision is made over the 
course of the nerve and parallel to it. 

The upper end of the nerve is more easily found than 
the lower. It is usually enlarged, bulbous, and sensitive. 

The lower end, on the other hand, is usually atrophied 
and filiform, and is apt to be lost in cicatricial tissue, and 
to be fi'ee from notable sensation. 

It may be necessary to expose the trunk of the nerve 
lower down, and then to follow the cord upwards, in order 
to find the “ lower end ” with greater certainty. 
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In liny oiiso (lie oponitor inu.st be in-cjiarod to make 
a very free wound. 

Jiacli portion of the exposed nerve should be freed for 
some distance respectively upwards and downwaials, and 
(he ends carefully drawn up iii order to bring as much of 
the nerve as possible into the wound area to overcome the 
gaj) resulting from retraction, and to allow the extremities 
to be brought readily into contact. 

The two exposed ends are excised. TJiis i.s best done 
with .sharp small scissors. The cut must be clean and 
<iuite transverse. 'I'he bulb may bo cut away layer by 
layer until a section of healthy nerve fibres is exposed. 
It is not always necc-ssaiy to remove the whole of the 
bulbous end. Indeed, the firmer tissues of the bulb aiibrd 
an excellent hold for the suturc-s. 

The two ends arc united b}' sutures. From 2 to 6 
or S sutures will be required, according to the size of the 
divided nerve. TJic material should bo either fine silk or 
kangaroo tendon. The thread is passed b}' means of a 
curved needle. A small “intestinal” needle answers 
admirabl}'. The needle should be introduced about a 
quarter of an inch from the free end of the nen-e, and the 
thread should be carried through the whole thickness of 
the trunk. 

All rough handling of the nerve must be avoided. 

Finally, the wound is closed. 
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CHAPTER II. 

Operations upon the Nerves op the Head and Neck. 

FIRST DIVISION OP THE TRIFACIAL NERVE. 

'E'he Supra-Oi-bital Nerve. — The eyebroff is steadied 
by the operator’s left hand wliile an assistant draws the 
eyelid downwards. An incision about three-quarters of an 
inch in length is made Iiorizontally along the superior 
orbital margin in such a way that its centre will correspond 
to the supra-orbital notch. The integuments and orbicularis 
muscle having been cut through, the nerve is readily exposed. 
The vessels should be avoided. 

A vertical incision exposes more of the nerve, and is 
simpler, but it makes a more considerable section of the 
muscle and leaves a larger scar. 

SECOND DIVISION OP THE TRIFACIAL NERVE. 

TIic Iiifra-Orbital Nerve. — This nerve may be ex- 
posed as it leaves the infra-orbital foramen by means of 
a transverse incision three-quarters of an inch in length 
made about a quarter of an inch below the lower margin of 
the orbit, and so placed as to cross the infra-orbital 
foramen. 

After the skin, layer of subcutaneous fat, and orbicularis 
muscle have been divided, the levator labii superioris is 
exposed, and must' be severed in the line of the oi'iginal 
wound. The nerve is now reached, and can be dealt with. 
The parts are vascular, and the view of the nerve is apt 
to be occluded by free bleeding. 

Section of the nerve at this spot cuts off merely the 
terminal branches to the face. 

"Various methods have been devised for dealing vdth the 
b 
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iiifra-orbital noi’vc nearer to its coniniencenient by exj^osiiig 
it tlirough tlie floor of the orbit. 

An incision is made along or near tbe loM'er margin of 
tlic orbit, the orbital fascia is divided, and tbe contents 
of the cavity are displaced upwards by means of a thin 
spatula. 

The infra-orbital groove is e.xposcd, and tbe nerve ' 
divided as far back as possible. If tbe terminal part bas 
been brought into view tbrougb tbe skin incision, a con- 
siderable part of tbe nerve might be drawn out after 
tbe division. 

The Triiiilc ot the Superior Maxillary Nerve 
and Mechel’s Oanglioii. — A V-sbaped incision is made 
on tbe front of the cheek, so placed that tbe apex point’s 
directly downwards and tbe centre of tbe V is opposite 
to the infra-orbital foramen. Tbe incision should fonn two 
sides of an equilateral triajigle, each limb of which measures 
a little more than one inch. 

The knife is carried at once down to the bone, aud the 
triangular flap formed bj' tbe soft parts is turned up over 
the lower lid. A long silk suture is introduced into tbe 
apex of tbe flap, in order that it may be drawn well 
upwards out of tbe sui-geon’s way. 

Tbe infra-orbital nerve is sought for and isolated as it is 
emerging from tbe foramen. Tbe bone having been cleared, 
a portion of the anterior wall of tbe antrum measuring 
from 4 to S of an inch square is removed with a chisel and 
mallet. Tbe infra-orbital foramen will be a little above tbe 
centre of the part removed. The mucous lining of tbe 
antrum having been divided, that cavity is fully opened. 

Tbe posterior wall of tbe antrum is now exposed, and a 
portion about ^ of an inch square is cut away v’lth a fine 
chisel and mallet. 

Tbe next step consists in dividing tbe mucous lining on 
tbe roof of tbe antrum, under tbe course of tbe infra-orbital 
canal. Tbe bone forming the floor of this canal must be 
broken away from one end of tbe maxilla to tbe other. 
This is best eflecfced by means of scissors, aided by a fine 
bradawl and a slender bone elevator or stout director. The 
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bone is thin and offers little resistance, and the nerve, wliicli 
must be most carefully preserved and carefully followed 
line by line, forms the guide to the surgeon’s movements. 
AVhen the posterior wall of the maxilla is reached, the 
white and conspicuous nerve Avill be hanging loose in the 
cavity of the antrum. Slender dissecting forceps with long 
blades are needed during this stage, and become still more 
necessary when the region 
of the foramen rotundum is 
reached. 

The bone of the hinder 
wall of the antrum must be 
so completely removed that 
the nerve is seen to hang 
free in the cavity produced. 

By means of the long 
slender forceps and a direc- 
tor the surgeon endeavours 
to make out the position of 
the trunk as it issues from 
the foramen rotundum, and, 
if possible, the precise locality 
of the ganglion. In this 
attempt he is aided by the 
infra-orbital nerve, upon 
which traction (by means of 
a silk thread) is maintained. 

Emally the superior max- 
illary nerve is divided close to the foramen rotundum 
by a pair of very slender curved scissors, and any branches 
which still hold the nerve in position having been divided, 
the whole trunk is removed Avith the ganglion attached. 

The nerve cord jemoA’ed should measure not less than 



Fig. 20.— OU'JLINE or l'LAI> TO Bl. 
TURNED DOWN IN EXPOSING THE 
GASSERIAN GANGLION OR THE 
SUJ ERIOR MAXILLARY TRUNK. 


one inch and three-quarters. 

The antrum having been sponged out, the skin incision 
is united b}' sutures and the selected dressing applied. 

futvacrniiial Resection of llie Superior 
Hlaxillai’y ]Yer\’'e.- — The main steps of this operation are 
identical Avith those fo’’ excision of the Gasserian ganglion (see 
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piige 70). After the dura mater has been reflected from tlie 
bone forming tbo floor of tlie middle fossa, the front” part of 
tlie Gasserian ganglion is exposed, and the superior maxillary 
trunk defined to its point of e.xit through the foramen 
rotundura. The nerve is then excised with a fine knife, 
a portion from one-third to half an inch long being removed. 
It is unnecessary to tie the middle meningeal artery during 
this operation, which is a more complete and certain 
procedure than any kind of neurectomy performed on the 
branches of the superior maxillary division. 

The Ti’iiiik of the Inferior Maxillary Werve 
at the Foramen Ovale. — A square vertical flap 
is cut from the cheek. The two sides of the flap 
are represented by two vertical lines which are parallel 
with tlie anterior and posterior borders of the ascending 
j-amus of the juAv. Tlie base of tlie flap is represented by a 
transverse line joining the two vertical incisions about half 
way down on the ramus of the jaw. The free end of the 
flap is a little above the zygoma. The incisions are carried 
down to the bone at the free end of the flap. The zygomatic 
arch is exposed and its two ends are sawn through. The 
piece of bone is turned down, together Avith the masseter 
attached to it and the soft parts covering the upper part of 
the ramus of the jaAV. 

Care must be taken not to damage the facial nerve nor 
the parotid duct, both of Avhich are below the base of the 
flap. The flap is draAvn forcibly downAvards rather than 
dissected up. After the bleeding has been arrested the 
coronoid process is divided, and Avith the attached temporal 
muscle is turned upAvards. The upper head of the external 
pterygoid muscle is separated from its attachment to the 
sphenoid, and the nerAm can noAv be exposed and divided 
Avith scissors. In the living subject the procedure is a A'ery 
difficult one. 

The Inferior Dental Nerve. — Neurectomy of the 
Inferior Dental Nerve throngh a Trephine Apei'ture in the 
Lower Jaw. — The point of bone to be aimed at is indicated 
on the ascending ramus by the meeting of tAvo lines — one 
perpendicular to the loAver border of the jaAv passing 
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upwards from its angle, the other a continuation back- 
wards of the alveolar margin (Fig. 27). This point on 
the side of the cheek is well below the parotid duct and 
behind the facial vein ; the skin incision of one inch should 
be inainly horizontal, to avoid injury to the facial nerve, 
but it is convenient to curve it slightly. The masseter 
being exposed, its fibres are partly severed, but chiefly 
separated, until the bone is reached and bared with a 
periosteal elevator. 

Tlie pin of a small (half-inch) trephine is then inserted 
exactly at the spot above-mentioned, and when the outer 
table of compact bone is traversed the disc is removed by 
means of the elevator. It is almost certain that the groove 
containing the inferior dental nerve and vessels will be 
opened thereby, and it should very carefully be cleared on 
either side with a small chisel or bone-cutting forceps. The 
groove should be followed upwards and downwards, with 
due caution not to injure the inferior dental artery, until 
tlie nerve can be raised alone on a hook. With Thiersch’s 
forceps a long piece of both ends of the divided nerve can 
sometimes be drawn out ; if not, as much should be cut 
away as possible. The bone disc need not be I'eplaced, 
and two or three fine sutures will suffice . for the wound, 
which lieals rapidly. 

The success of the operation depends chiefly on e.xactly 
following the landmark" given, and avoiding injury to the' 
companion artery. As a rule, the dental nerve lies just in 
front of the latter, and is readily distinguished, once the 
canal is opened, bj’^ its whiter colour. 

The Ciiistatoi’y Nerve. — The mouth ha^dng been 
opened and the cheek drawn aside, the tongue is drawn 
forward and towards the opposite side. 

With the forefinger the surgeon can define the ramus of 
the jaw and the pterygo-maxillary ligament. The nerve 
can usually be felt beneath the mucous membrane behind 
the last-named ligament, and about half an inch behind and 
below the last molar tooth. 

A vertical incision, abojit an inch in length, is made 
through the mucous membrane over the nerve, and there- 
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foio midway 1)otwecn the tongue and the gum, and at the 
level of the last molar. 

'I’he nerve is exposed, is di.iwn forwards by means of a 
small blunt hook, and some lialf inch is excised. 

KX'cisiox or Tiin cAssninAx gaxglion'. 

It is essential to Jiavc a .special broad elevator, made of 
Qexiblo metal niul mounted on a short handle, for lifting up 



Fig. 2r.— OPERATION OF EXFOSINQ THE GiSSFRIAN GANGLION. 

Tlio area of bone forming the temiioral fossa ueeessaiy to be removed 
in Older to expose tlic Gasseiian ganglion is shown b3' the dotted 
line. Tiie skin incision coriesponds, but is somewhat linger. The 
two ciicles mark the tiephiiie apei tines for exposing the bend of 
tlie lateial sinus and the inferioi dental ner\e lespsctively. 

the dura mater and brain. As it may be nccessaiy to 
ligatuie the meningeal artery, an aneurysm needle with a 
short curve, and of smaller dimensions than usual, should 
be at hand. 

The base of the flap to be turned down corresponds to 
the upper border of the Fygoma, its iiosterior edge to the 
back of the eminenti.i articularis. There is never any 



71 


CHAP, rr.] OPERATIONS UPON NERVES. 

need to divide the zygoma in .the operation. When 
the cranial cavity has been opened, the foramen ovale 
is the first point to be made for. The foramen 
spill osum (transmitting the middle meningeal artery) is, 
however, placed externally to as well as slightly behind the 
larger foi’amen, and will therefore probably be reached first. 
A sufficient landmark for the two is the eminentia articii- 
laris on the zygoma, which is situated on the same vertical 
plane, 3 cm. externally to and slightly below them. When 


M.R. 



Fig. 28.— DIAGRAM OP Tnn gasserian ganglion. 

The dotted tract M.R. is the motor root; Opli., the Ophthalmic Trunk; 
For. Rot., the aperture in the bone for the Superior Maxillary ; and 
For. Ov., tho Foramen Ovale, through which the Inferior Maxillary 
Division passes. Tho dotted lines s.s., iii the right-hand figure, 
indicate the lines of section where the entire ganglion is removed ; 
those in tho left-hand figure s.s., the ones made for the modified 
excision. 

the foramen ovale has been cJeai’ly defined, the foramen 
rotunduin must be sought for 2 cm. in front of it. 

The Operation . — A rounded flap, including all the tissues 
down to the bone, is cut with its base at the zygoma and its 
upper edge two inches above this ridge. (Figs. 26 and 27.) 
This flap lies over the front half of the squamous iiortionof the 
temporal bone, and the incision divides the branches of the 
temporal artery, which ai’e at once secured by forceps. By 
means of a large trephine and cutting forceps the cor- 
responding part of the cranial wall is removed, care being 
taken not to wound the dura mater or the meningeal 
vessels running in it. The dura mater is now lifted upwards 
by an elevator fiom the floor of the middle fossa, working 
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directly inwards towaixls the foramen ovale and foramen 
rotundum, whicli are situated at a deptli of about 3 cm. or 
1:} inches from the wall of the tempoi-al fossa. Suliicient 
bone must be removed to allow of the introduction of the 
broad bent spatula or elevator by which the assistant raises 
the temporo-.sphenoidal lobe in its case of dura mater. The 
inferior maxillary nerve must be clearly defined as it passes 
through the foramen ovale, .and at this point the middle 
meningeal artery may be so much in the way as to require 
division. 

If (bo meningeal arteiy has to be tied, double ligatures of 
fine silk should be used, and the vessel divided between 
them j it then becomes easy to expose the inferior maxillary 
nerve and the lower edge of the ganglion. Woi’king for- 
wards for a distance of about li.alf an inch, the foramen 
rotundum is reached, and the two main divisions of the fifth 
nerve are thus exposed. By blunt dissection (the dura mater 
is thin here and closely adherent) the upper surface of the 
ganglion is denuded. The inferior and superior maxillary 
nerves are now cut across, just as they enter the foramina 
ovale and rotundum. The ganglion is now free at its lower 
border ; it is gently isolated and drawn forward with fine 
serrated forceps, and its roots are divided (Fig. 28). A small 
drainage-tube is inserted and the flap sutured in place. 
It is unnecessary to put back any bone. 

The aperture left by trephining becomes so completely 
filled up with bone in a year or two that it can no longer 
be detected. 


THK SPINAL ACCESSORY NERVE. 

Operation . — The shoulders are raised, the head is tlu’own 
a little back, and the face is turned to the opposite side. 

An incision three inches in length is made along the 
anterior boi’der of the sterno-mastoid muscle, commencing 
above at the tip of the mastoid process. The skin and 
superficial tissues having been divided, the anterior border 
of the muscle is exposed, and the cervical fascia freely 
opened. 

The neck being relaxed a little, the sterno-mastoid is 
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dra^yn forcibly backwards by an angular steel retractor. 
This will serve to put the nerve upon the stretch and to 
oring it a little nearer to the surface. 

On careful examination with the finger the nerve may 
usually at this stage be felt. The best guide to its position 
is the conspicuous transverse process of the atlas, since the 
nerve crosses almost directly over that process of bone. 
The inferior border of the digastric muscle should be 
defined, and, passing from beneath the digastric to the 
sterno-mastoid across the site of the atlantoid process, the 
nerve can readily be exposed by a little dissection. 
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Operations upon the Nkrv]:6 or the Upper and Lower 

Extremities. 


the median nerve. 

Operations. — («) In the arm tlie nerve can be exposed 
through such an incision as is employed to secure the 
brachial arterj’, e.ff., in the middle of the arm. 

(6) At the wrist it is readily exposed through an 
incision about one inch and a half in length, which is 
parallel with the tendon of the tlexor carpi radialis and 
close to its ulnar side. A superficial vein or so may be cut, 
the fascia is divided, and the nerve can at once be brought 
into view. 


the ulnar nerve. 

• Opcratiosis.— (a) Above the centre of the arm the nerve 
may be exposed by an incision parallel to the line of the 
brachial arteiy, and half an inch to the inner side of it. In 
e.xposing the nerve care must be taken to avoid injury to 
the veme comites of the brachial artery, the .nerve of 
Wrisburg, and the ulnar collateral nerve, all of which are 
in near association with the trunk sought for. 

(6) The ulnar nerve is very conveniently exposed just 
above the internal condyle. The incision should be about 
one inch and three-quarters in length, and should lie upon 
the line for the nerve already given. The cut should extend 
to within about half an inch of tlie internal condyle. The 
nerve is found to lie along the back of the internal inter- 
muscular septum with the inferior profunda artery, which 
is placed to its outer side. 

(c) Just above the wrist the nerve may be exposed by 
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means of an incision one inch and a half long, made parallel 
to the tendon of the flexor carpi ulnaris, and just to its 
outer side. After the integuments and fascia liave been 
divided the nerve is brought at once into view, the artery 
lying to its radial side. 

THE jiusculo-spiual nerve. 

Operation. — ^The nerve is most conveniently exposed 
at the point at which it gains the outer side of the arm. The 
elbow is flexed, and the arm carried a little across the 
patient’s thorax. 

An incision, from two to two and a half inches in 
length, is made obliquely across the outer surface of the 
arm at its lower third. 

The centre of the incision is made to correspond to a 
point midway between the insertion of the deltoid and the 
external condyle, and its obliquity is so determined that 
the lower part of the incision will follow the line of the 
upper border of the supinator longus. 

The skin and fascia having been divided, the surgeon 
with his forefinger seeks for the nerve as it lies close to the 
bone, piercing the intermuscular septum and about to cross 
the upper limit of the supinator muscle. 

If the fibres of this muscle be exposed, the position of 
the nerve can be more readily determined. 

The supinator muscle may be drawn outwards so as to 
demonstrate the groove between it and the brachialis 
anticus. The nerve may be carefully separated from the 
companion artery and drawn forwards by means of a blunt 
hook. 


THE GREAT SCIATIC NERVE. 

Operation. — The nerve is most accessible for stretch- 
ing if exposed at the lower border of the gluteus maximus 
muscle, just as it is leaving the hollow between the tuber 
iscliii and the great trochanter. This corresponds to its 
most superficial part. 

The patient should be turned sufficiently over upon the 
face to enable the buttock to be exposed and the thigh 
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to be extended. A vertical incision, four inches in length, 
is then made in the course of the nerve. 

The incision should commence over the gluteal fold, and 
should be exactly opposite to the middle of tlie interval 
between the tuber ischii and the great trochanter. If the 
■wound be made nearer to the tuber there is an increased 
difliculty in displacing the hamstring muscles. 

The centre of the incision will about correspond to the 
free lower margin of the gluteus maximus. 

The skin and fascia having been divided, the small 
sciatic nerve and a few cutaneous arteries will be en- 
countered. The quantity of the subcutaneous fat may be 
considerable. 

The lower border of the gluteus maximus should be 
clearly exposed as it runs obliquely downwards and out- 
wards. 

The edge of this muscle must be drawn upwards by 
means of a strong and broad retractor. 

The finger introduced into the wound will now en- 
counter the hamstring muscles a little below their origin 
from the tuber ischii. These muscles should all be drawn 
inwards, their fibres having been first relaxed by bending 
the knee. They are retained in position by another strong 
and broad retractor. 

The nerve should now be readily discovered and brought 
into view. 
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CHAPTER 1. 

Methods of Perpokming Amputation. 

The following are the principal procedures in amputation - 

1. The Circular Method. 

2. The Modified Circular Method. 

3. The Elliptical Method, 

4. The Oval o?' Racket Amputation. 

5. The Amputation by Flaps. 

1. The Circular Method. — In this method of am- 
putation the soft parts are divided by a series of circular 
cuts, made from the skin down to the bone. The tissues 
are not divided by one sweep fi’om integument to perios- 
teum, but by successive cuts, in such a way that the skin 
and the layers of muscle are severed at different levels. 

Two forms of circular amputation are practised at the 
present day. They are identical in principle, and their 
differences, such as they are, depend upon anatomical 
featui’es, and are indeed influenced only by locality. 

(a) The ordinary circular amputation — the am 2 mtation 
circijiaire infundihuliforme of the French — is illustrated by 
an amputation through the arm or thigh. In these parts 
the bone is more or less evenly surrounded by thick 
muscles. After each circular cut the soft tissues are 
allowed to I’etract, or are retracted, before a second sweep 
is made with the knife. The result is that the wound 
becomes funnel-shaped j the edge of the funnel is formed 
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by the divided skin ; the apex of tlic funnel,' or infun- 
dibulum, by the divided bone. 

(i) The circular amputation h la manchelte is adapted 
for parts wliere the covering of the bones is scant}' and 
is composed of irregular tissues. Such a region is best 
illustrated by the wrist, where the bones are surrounded 
by many tendons, and where muscular tissue is scanty and 
unevenly disposed. 

In this method of amputating, the skin and sub- 
cutaneous tissues are turned up in the form of a cuff, or 
manchette, and turned back like the cuff of a coat. 

The skin is divided, as in the previous operation, by 
circular incision, and is then, togetlier witli the sub- 
cutaneous tissues, turned back. The turning back of this 
cuff is mainly effected by the fingers of the surgeon’s left 
hand. The skin is freed by the knife, vdiich should alwa 3 ’’s 
ho hold perpendicular to the surface. The cuff is not 
dissected up. It is gently freed and turned up. If the 
knife be passed obliquely beneath the skin which has to 
bo everted, it is apt to be needlessly damaged. 

The cuff must bo even and regular, and of a size 
previously determined upon. 

TJie soft parts are then divided by a circular sweej), 
with the knife at the level of the retracted and everted 
skin. 

2. The Moflifie*! Circular Melliod.- — Three im- 
portant modifications need to be described : (a) In addition 
to the circular out through the integuments, a vertical 
incision is made to join the original wound. The skin on 
either side of this vertical cut, and at the points where the 
cut joins the circle, is then reflected in the form of two im- 
perfect skin flaps. 

(b) Two vertical incisions are made to join the circular 
wound. By this use of the knife two square skin flaps can 
be dissected up, and the muscles, when exposed, can be 
divided by a circular sweep of the knife. 

(c) Two very short flaps, of semi-lunar oiitline and of 
equal width and length, are dissected up. They are composed 
simply of the skin and the subcutaneous tissues, and consist 
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of little more than curved incisions made across opposite 
surfaces of the limb, each being equal- to one-half of the 
circumference' of the limb. 

/ The skin beyond the bases of the little flaps is then 
/retracted as a -whole, just as in the usual circular amputa- 
I tion. When the retraction has been carried to a sufRcient 
< extent, the muscles are di-vided by circular incisions in the 
! usual ^vay. This method is illustrated by an amputation of 
• the thigh (page 184). 

3. The Elliptical Method. — This method occupies 
ah intermediate position between the circular operation and 
the amputation by a single flap. 

The incision in the skin is elliptical or lozenge-shaped 
(le mode losangique). The position and inclination of the 
ellipse vary according to the site of the amputation, and 
have to be carefully estimated. The skin and subcutaneous 
tissues ai-e then retracted, by gliding, as in one amputation 
at the wrist, or by the turning up of a cuff, as in the dis- 
articulation at the elbow by a posterior ellipse, or by the 
separation of a definite flap, as in Guyon’s supramalleolar 
amputation. 

The muscles are usually divided as in the circular 
operation. They may be, howevei’, cut in part by 
transfixion, as in the disarticulation at the el bow- joint 
by an anterior ellipse. 

The elliptical method is well adapted for amputations 
through certain joints. 

4. The Oval Kachet Method. — The skin mcision 
takes the form of an oval with one end pointed, or of an 
isosceles triangle rounded at its base. The edges of the 
resulting wound are united in its long axis. The soft parts 
beneath the skin are divided down to the bone by cutting 
from %vithout inwards. This operation is illustrated on a 
small scale by some amputations at the jomts of the fingers 
and toes. 

To obtain a better exposure of a joint without loss 
of substance, and to afford a better covering for the bone in 
the upper part of the wound, IMalgaigne extended a 
longitudinal cut from the apex of the oval, producing thus 
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Vinciston cn raqucKe, the longitudinal wound forming the 
handle of the ‘‘ racket.” This incision is also called by the 
French I'incision cn croupierc, and in some amputations it 
certainly more closelj’ conforms to the outline of a ci'upper 
than to that of a racket. 

The racket, crupper, and T-.shaped incisions are best 
illustrated by disarticulations at the mctacarpo-phalangeal 
and motatarso-phalangeal line.s of joints. 

Amputation by the racket incision is also illustrated by 
certain disarticulations at the shoulder and at the hip 
joints. 

5. Tlie Flap JUctliod. — ^Anj’^ Hap or flaps may be 
composed of the integuments only, or of the integuments 
and the subjacent muscular tissue. 

In every flap the skin must be cut longer than the 
muscle tissue. A flap containing too much muscular tissue 
is unwieldy; it is difficult to adjust, and the muscle is 
certain to protrude. In endeavouring to bring the edges of 
the skin together, undue strain is apt to be placed upon the 
sutures. 

j A flap composed of skin only is very apt to slough. 

, This tendency is least observed in the integuments about 
J joints, where the vascular supply of the skin is derived from 
■mcany channels ; elsewhere an extensive skin flap is very 
liable to perish for lack of blood. 

In general terms, therefore, it may be said that the best 
flaps are those wliicli contain muscular tissue, provided 
always that the skm covering the stumps be longer than 
the divided muscles which it contains. 

Jfodes of Cutting Flaps . — Tlie methods of fashioning 
flaps have been already in general terms alluded to. 
Considered more in detail, and from the point of view 
of the manipulation of the knife, three methods of cutting 
flaps may be sjjecified : — 

(a) By transfixion. 

(b) By cutting from without inwards. 

(c) By dissection. 

(a) In cutting by transfixion, a long knife, equal in length 
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to one diameter and a half of tlie limb, is employed. The 
following is the description of an amputation of the arm by 
double flaps cut by transfixion as given in Heath's “ Opera- 
tive Surgery ” : — “ The limb being held away from the 
trunk by an assistant, the operator grasps the biceps, with 
the brachial vessels and nerves, and en tering the point of 
the knife upwards close below his thumb, passes it in front 
of the humerus, depi’essing the point as it appears on the 
opposite side close to the operator’s fingers. With a steady 
sawing movement, a flap from two to three inches long is 
cut, with the skin left longer than the muscles. Drawing 
up the flap with his Angers, the operator passes the knife 
behind the hone, qnd cuts a slightly larger flap behind, 
bringing out the kiiife abruptl}'' at the last. Both flaps 
being gently retracted, the knife is swept round the bone, 
which is then sawn steadily through, the thumb and fingers 
of the left hand protecting the soft tissues.” 

By another method the skin incisions may he made by 
cutting from without inwards, and the exposed muscles be 
then divided by transfixion. This is illustrated by the 
amputation of the arm by antero-posterior flaps. 

(6) In cutting a flap from without inwards, the out- 
line of the future flap is at first mai’ked out by an incision 
which concerns only the skin and the subcutaneous tissues. 
When the skin has retracted, the muscles are divided down 
to the bone by cutting from without inwards. 

For this purpose a small but strong knife is employed, 
and the edge is directed obliquely towards the bone, so that 
the muscular tissue shall be cut unevenly, the thinnest 
section being along the margin of the flap, the thickest at 
its base. 

An illustration of this method is afforded by the dis- 
articulation at the shoulder-joint bj”^ an external or deltoid 
flap. 

As the skin is allowed to retract before any muscular 
tissue is cut, the integument of the stump must of necessity 
be longer than the contained muscle. 

(c) In separating a flap by dissection, the flap is at first 
marked out by a skin incision, and when the integuments 
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have suflicieutly and evenly retracted, the muscular part of 
the flap is cub -with great care. TJie knife is pa.s.sed 
obJiquelj" through the muscle to the hone, and the soft 
parts forming the apex of the flap having been completely 
divided, the rest of the deeper tissues of the flap are very 
carcfnll}’’ dissected up or peeled otT from the bone. 

■ This method is well illustrated by the amputation of the 
leg at the place of election by a single external flap (p. 168). 

The main points to be considered - in the selection of a 
method are the following: — 

1. The least sacrifice of the healthy tissues of the limb. 

2. The providing of a good and permanent covering for 
the bone. 

3. The obtaining of as small a wound area as is con> 
sistent with the proper performance of the amputation. 

4. The sacurhig of a good blood supply for the flaps or 
tissues which will form the stump. 

5. The production of a well-adjusted cicatrix, and one 
so placed as to be removed from pressure when the stump 
has healed. 

6. The ease with which the bone can be exposed at the 
saw-line, and the general simplicity of the method. 

7. The cutting of the main vessels transversely. 

8. The rapidity with which the amputation can be per- 
formed. 
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Amputation op the Fingers and Thumb. 

General Considerations. — The position of the 
phalangeal joints must be cleaily defined. 

In performing these opex’ations every care should be 
taken to remove as little of the digit, and especially of the 
thumb and index, as possible.' The shortest and most 
ungainly-looking stump of the thumb or of the forefinger 
may prove to be of the greatest value. 

If the thumb or a portion of it be left, it is important 
that it should have something with which to come into 
apposition j and in fulfilling this need the slightest stump 
of the forefinger is of considerable service. The little and 
ring fingers are of less importance, provided that the other 
digits remain; but in cases where the three or the two 
outer fingers have been removed, the little finger or the 
ring finger has been capable, in conjunction with the thumb, 
of performing most valuable and most complex functions. 

A hand with notlnng left but the stumps of a thumb 
and of a little finger is more useful than the most elaborate 
artificial limb. 

The bone should always be divided as low doxvn as 
possible. If only the base of the terminal phalanx can be 
saved, it will secure for the finger the attachment of the 
flexor profundus tendon. 

Amputation of the second phalanx should be performed 
through the bone whenever possible. If the upper half, or 
even the upper third, of the phalanx be left, some portion 
of the insertion of the flexor sublimis will be saved. 

It is sometimes said that a stump formed of the whole 
or part of the first phalanx alone will be immobile and use- 
less. With regard to the index and little fingers this is 
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certainly not true, and even in the caso of the middle and 
ring fingers the first phalanx alone •will, as a rule, provide 
a nscfnl and mobile stump. 

As the bones of the finger are comparatively large in 
relation to the surrounding soft jwrts, the flaps must be cut 
comparatively long. Thus a single palmar flap should be 
equal to one diameter and a half of the digit. If xinequal 
dorsal and palmar flaps are cut, the palmar flap should be 
longer than the diameter of the digit, while the dorsal flap 
.should be about the third of the palmar. 

Flaps should be so cut that the cicatrix is removed from 
pressure. The scar, therefore, should not be on the e.xtremity 
of the stump nor upon its ))alinar aspect. In other words, 
it is upon the dorsum that the scar may most conveniently 
be placed. 

For this reason a single palmar flap or a predominating 
palmar flap (when two arc cut) represents the best method 
in amputation through the fingers. The stump which 
results is covered Avith firm and vascular skin, Avell able 
to Avithstand pressure, and is indued Avith the remarkable 
sensibility of the part. A dorsal flap involves a covering 
for the stump Avhich is thin, ill supplied Avith blood, little 
able to withstand pressure, and of slight sensibility. 

The fibrous sheaths for the flexor tendons Avhen cut 
across, as in these operations, form rigid tubes along which 
pus, if suppuration should ensue, may pass and enter the 
palm of tlie hand. The fle.xor tendons reti’act after divi- 
sion, but the sheaths do not, so there is provided in the 
depths of the stump a natural drainage-tube, the remote 
end of which leads into the palm ; if no suppuration 
occurs, this hidden channel will produce no evil. It is 
soon occluded and unable to be harmful. If the stump, 
hoAvever, does suppurate, as may occur after crushes of the 
fingers, the pus can find its Avay with great readiness into 
the I’igid patent fibrous tube, and then ensues deep-seated 
suppuration in the stump and in the palm. 

To aA'oid this serious hindrance to healing, the fibrous 
sheath should be closed wlien possible after all amjjutations 
of the fingers and thumb in Avhicli there is any doubt as to 
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the securing of a perfect aseptic condition. Over the 
terminal phalanx, and over the joint between the middle 
and terminal phalanges, thei’e is no fibrous sheath. In 
front of the metacarpo-phalangeal joint it is scarcely 
evident. • Over the first and second (proximal and middle) 
phalanges, and in front of the joint between these bones, 
the fibrous sheath is well mai'ked, and appears as a rigid 
tube when cut across. 

As the sheath crosses the metacarpo-phalangeal and 
first interphalangeal joints, it is adherent to the glenoid 
ligament, and it may easily be closed by two fine catgut 
sutures passed vertically, i.e. from the dorsal to the palmar 
wall. 

Opposite the shafts of the first and second phalanges, 
however, there is much difficulty in effecting this closure, 
since the sheath is united to the pei’iosteum, and that 
membrane is very thin. In these situations the periosteum 
should be stripped up a little from the palmar aspect of the 
bone, and the orifice of the tube secured by two fine sutures 
passed either vertically or transversely, as may appear the 
more convenient. This stripping off of periosteum should 
be effected before the bone is divided. 

f nstrumcnts required.— Narrow, slender, and strong 
scalpels, the blades of which should be equal in length to 
about one diameter and a half of the digit to be removed. 
(A fine scalpel with a cutting edge one inch in length will 
serve admirably for most amputations of the fingers. The 
“ finger knife of the instrument makers is an absurd 
instrument.) A fine key-hole saw or verj’^ small Butcher’s 
saw. Bone forceps. Dissecting and arteiy forceps. 
Tapes to hold aside the fingers. Scissors, needles, etc. 

Position. — The surgeon sits with the patient’s hand 
before him. The limb should be in the position of pinna- 
tion while dorsal incisions and flaps are being made, and in 
supination during the fashioning of palmar flaps. 

In the oval operation the limb may be kept pronated 
throughout, and disarticulation is in any case conveniently 
effected in that position. 

The surgeon holds the finger to be removed with his 
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loft IuukI, placed in the supine position. An assistant is 
placed opposite to the surgeon. Ho holds the patient’s 
hand in the required position, and keeps the sound digits 
out of the way. 

A.MPUTATIOX OR niSAUTICURATIOX OF THE PHALANGES OK 
THE FINGERS. 

These operations include amputations through the 
proximal, middle, or terminal jdialanges, and disarticula- 
tions at the first or second interphalangeal joints. An 



c 


Fife'. 29.— HORIZONTAL SUCTION THIlOOUn THK IIinDLE OF THE SECOND 
PUALAN.X. {Tillaitx.) 

(t, Flc.xor toiicloii ; h, Kiljrous sheath of tenJou ; c, E.xtcusor tcmlon ; 
d, Digital artery and jicrve. 

amputation throufjh the teianinal jihalanx can scarcely 
claim to be a defined operation. 

Two methods will be described — 

1. By single palmar flap. 

2. By unequal dorsal and palmar flaps, 

1. By Single Palmar Flap. — Illusti-ated by the 
removal of the last phalanx at the joint. 

Hold the digit betAveen the left thumb and forefinger 
(the thumb upon the pulp of the digit, the forefinger on 
the nail). Ascertain the position of the joint. Commence 
the incision upon one side of the finger oiijiosite to the 
joint-line and midAvay between the dorsal and palmar 
aspects of the digit. Mark out the palmar flap by an 
incision which involves the skin only. This flap AA'ill 
include the greater jiart of the pulp of the finger. Then 
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carry tlie incision to the bone throughout, and dissect up 
the flap so freed, inchiding in, it everything down to the 
hone. 

Let 'the patient’s Anger be now flexed, and make the 
dorsal incision. This incision is carried transversely across 
the finger at the level of the base of the distal phalanx. 
Retract the soft parts a little and open the Joint. 

Divide the lateral ligaments. Nothing now connects the 
phalanx with the rest of the finger but the flexor profundus 
tendon and the glenoid ligament. Put the terminal 
phalanx in the position of extreme extension, and divide 
these two structures by 
cutting from below up 
against the base of that 
phalanx. 

2. By Unequal 
Dorsal and Palmar 
Flaps. — Illustrated by 
disarticulation at the 
first interphalangeal joint. 

The palmar flap 
should exceed a little in 
length the diameter of the digit at the joint-line. The 
doi’sal flap is one-third the length of the palmar. 

Ascertain the line of the articulation. 

Hold the finger in the position of pronation, and mark 
out the flaps by skin incisions. The flaps should be 
squarely cut. The lateral incisions should be placed 
midway between the dorsal and palmar surfaces, and 
should be commenced just above the Joint-line. 

Carry the lateral cuts to the bone. Flex the finger 
strongly and carry the dorsal inci.sion to the bone. 

Dissect up the dorsal flap, including in it all the soft 
parts to the bone. Open the Joint from the dorsal aspect. 

Dissect up the palmar flap, dividing the flexor tendon 
at the end of the flap while the finger is in the extended 
position. This flap also includes all the soft, parts to the 
bone. 

When the joint is i-eached, divide the lateral ligaments 



Fig. 30.— A and B, Disarticulations by 
large palmar ila)) ; c, Amputation by 
unequal dorso-])nlmar )ia])s, 
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separate the glenoid ligament from the base of the second 
phalanx, and the disarticulation is completed. 

The tendon sheath may he closed. 

If an attempt is to be made to secure the fle.xor tendons 
for reasons already given (p. 83), the divided extremity of each 
(or the free end of the flexor profundus tendon onl}-) is 
attached to the remains of the fibrous sheath and to the 
glenoid ligament (which is left in the stump). The tendons 
arc thus made to occupy the fibrous sheath, which is readily 
closed ai-ound them. 

DISARTICULATION OF FINGERS AT THE METACARPO- 
PIIALANGEAL JOINTS. 

The following methods will be described : — 

1. By the oval method. 

2. By lateral flaps. 

3. Operations for the forefinger. 

y 4. Operations for the little finger. 

x/l. By llic Oval or Racket Mctliod. — The dorsal 
incision is commenced ju.st above the head of the meta- 
carpal bone (?.e. opposite to its neck), and is carried down in 
the median line of the finger until it has passed the base of 
the phalanx. 

The cut now divides, and its limbs sweep obliquely across 
each side of the root of the finger. They are joined on the 
palmar aspect by a transverse incision, which exactly 
follows the crease between the finger and the palm, and is 
therefore level with the free margin of the web. 

The surgeon, having made out the position of the joint, 
holds the finger in the prone position in his left hand. An 
assistant steadies the hand and keeps the other fingei’S out 
of the way. 

Throughout the whole operation the limb is kept in the 
prone position. 

The knife is entered upon the dorsum, and is carried 
first across one side of the root of the finger and then across 
the other side. The incision is completed by the transverse 



CHAP, n.] AMPUTATION Si 89 

palmar cut. Three separate cuts with the knife are there- 
fore required. 

The incision should at fii-st involve the skin only. 

The finger is now extended to its utmost, and the palmar 
incision is carried to the bone, the flexor tendons being thus 
stretched and divided. 

The finger being then- turned to one or the other side, 
the lateral incisions — on each aspect of the root of the 
finger — are carried to the bone. In this way the digital 
arteries are cleanly divided, and the expansions from the 
lumbricals and interossei are cut. 

The assistant now takes the finger, while the surgeon 
dissects back the flaps, as far as the joint-line, with the 
aid of forceps. 

' The wrist and finger bemg fully extended, the opei'ator 
once more takes hold of the digit and proceeds to open the 
joint from the palmar aspect. He cuts the glenoid ligament 
transversely against the base of the phalanx, divides the 
lateral ligaments, and finally completes the opei-ation by 
cutting the extensor tendon. Disarticulation may be 
eflected from the dorsum, but it renders the section of the 
glenoid ligament a little less easy. 

The synovial sheath for the flexor tendons may be 
closed. 

The glenoid ligament remains in the stump. 

The two palmar digital arteries will require to be 
ligatured or twisted. 

The cicatrix is vertical — {.e. in the long axis of the 
limb. 

2. By lateral Flaps. — The flaps are of equal size 
and are a little rounded. The base of each corresponds to 
the joint-line, the free extremity of each to the level of 
the web. The median dorsal cut commences just above the 
metacarpo-phalangeal joint. The palmar median incision 
extends into the palm up to the level of that joint. 

The modus operandi is as follows : — 

The surgeon marks out both the fla])s by skin incisions. 
He then dissects up one of the flaps (that to the right) until 
the joint is reached. This flap includes all the soft parts 
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down to tTic Tjonc, and tlic digital artery is divided at its 
free extremit}’. 

He then opens tlic joint bj' cutting the exposed lateral 
ligament, viz. that to his (the surgeon’s) riglit. 

ITolding the knife vertically, with the blade directed up- 
wards, tlie operator passes it across the joint, cuts the 
opposite lateral ligament, and then fasiiions the other 
lateral flap (that to the surgeon’s left) b}-- cutting from 
within outwai’ds. 

All the tendons ai-e divided at the joint-level, and are 
severed as the knife is passed transversel}’ across the 
articulation. 

The digital vessels arc cut at the free end of each flap. 

3. Modified Opcrnfioiis for llie Forefinger. — In 
order that the cicatrix may not be exposed to pressure when 
the thumb is opposed to the stump, or when anything is 
being hold in the hand, the following modified procedures 
may be carried out : — 

(a) By the racket incision, with the vertical cut placed 
upon the side of the index neai-est to the middle finger, and 
with the incision carried a little farther on the radial than 
on the ulnar side of the digit. In the latter situation it 
corresjjonds to the web. 

(b) By unequal lateral flaps, the external flap being the 
larger. 

(c) By the externo-palmar flap of Fai’abeuf. The in- 
cision commences at the Joint-line, just to the radial side 
of the extensor tendon. It is carried down along the outer 
side of the dorsum nearly as far as the centre of the shaft 
of the phalanx. It is then made to sweep across the palmar 
aspect of the finger to the web. From the web it passes by 
the shortest route to the poinfat which the incision com- 
menced (Fig. 31, a). 

The large flap is dissected up, carrying with it all the 
soft parts down to the bone. The tendons are divided, and 
disarticulation is eflected in the usual way. 

4. Modified Opemlioms for tUe Fittlc Finger.— 
These have for their object the i-emoval of the cicatrix from 
an exposed position. 
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(a) By a racket incision, with the vertical cut placed 
upon the side of the digit nearest to the ring-finger, and 
with the incision carried a little farther on the ulnar than 
on the radial side of the finger. 

[h) By unequal lateral flaps, the internal being the 
larger. 

(c) By the interno-palmar flap of Farabeuf. It corre- 
sponds to the flap already described as employed for the 
index finger, with the necessary difference that the position 
of the incisions is transposed. 

Comment. — In all these disarticulations the head of 
the metacarpal bone should be spared whenever possible. 

Of the two operations first described, the better is un- 
doubtedly that by the racket incision. 

Tlie oi>eration by lateral flaps has the drawback that 
the cicatrix is carried into the palm, the tissues of which 
are opened up. 

The method by means of a circular incision at the level 
of the web, ^vith a median dorsal cut, affords a most 
excellent covering to the bone, but it provides a some- 
what clumsy stump. 

AMPUTATIONS AND DISARTICULATIONS OF THE THUMB. 

In performing an operation through the first or the 
second phalanx, or in disarticulating at the interphalaugeal 
joint, one or other of the methods already described may 
be employed. 

The two most suitable operations are the following: — 

1. BylUe Backet fincision.— The incision commences 
upon the dorsum, opposite the neck of the metacarpal bone, 
and is continued down along the line of the extensor tendon 
until the base of the first phalanx is passed. Here the 
incision divides to form the oval, the palmar cut crossing 
the thumb transversely' about opposite to the centre of the 
shaft of the phalanx. 

The steps of the operation have been already' described. 
Disarticulation may' be effected from the dorsum. 

The two extensor tendons are divided opposite to the 
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joint Una The flexor longus pollicis tendon may bo 
severed opposite to tlie palmar incision, and the extremity 
of the teiidon may be attached to the sesamoid bones. The 
latter structures should be carefully detached from the base 
of the phalanx, and are left in the stump. 



Fig. 31. — A, Disarticulation by special externo-palmnr flap ; B, Dis- 
articulation by lateral flaps; c, Amputation by unequal clorso- 
palmnr fl.ap ; D, Disarticulation by oblique palmar flap ; E, Dis- 
articulation of the ring finger, mth its • metacarpal bone, by 
racket incision ; r. Same operation upon the little finger ; o, 
DubrueU’s disarticulation at the wrist. 


The sheath for the long flexor tendon should be closed. 
Two or more digital vessels will probably require ligatures. 

2. By Oblique Palmar Flap.— This is Farabeufs 
method. It is most excellent in cases where the tissues permit 
of so large a flap being cut. 
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The dorsal incision is U-shaped, tlie concavity being 
towards the nail, and the bend of the U opposite to the 
joint-line. 

The palmar incision is U-shaped, the convexity being 
towards tlie nail, and the bend reaching nearly to the inter- 
digital fold in the skin. 

The lines of the cut follow the lateral borders of the thumb 
(Fig. 31, D). The flap is dissected up in the usual Avay. The 
extensor tendons are divided opposite to the joint, and the 
long flexor about the middle of the phalanx. The operation 
is finished in the manner already described. 
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CHAPTER III. 

Amputations of the Fingers and Thumb, together 
■WITH Portions of the Metacarpus. 

Fustriiiiiciifs. — A stout narrow scalpel with a blade 
about M inches long will suflice for the oval methods, and a 
.slender bistoury, with a cutting edge of some 21 - to 3 inches, 
is required for transfixion operations. A fine ke 3 ’^hole saw. 
Small I’ctractors. Bone forceps. A rugine, if the 
periosteum is to be preserved. Dissecting and artery 
forceps. Scissors, needles, etc. 

Position. — The surgeon sits with the patient’s hand 
before him. The limb should be in the position of prona- 
tion. The operator grasps the finger to be removed, 
keeping his hand supine. An assistant, placed opposite 
to the surgeon, holds the patient’s hand in the required 
position, and keeps the sound digits out of the way. 

The following proceclui-es will be described : — 

1. Partial amputations. 

2. Disarticulation of a finger with its metacarpal 

bone. 

3 . Disarticulation of the thumb with its metacarpal 

bone. 

1. Partial Amputations. — As much of the meta-^ 
carpus should be preserved as is possible. In such partial 
operations the deep palmar arch is not exposed to the risk 
of being wounded ; the attachments of certain tendons are 
preserved, the carpo-metacarpal synovial sacs are not 
opened up, and if the bone be divided beyond its centre 
the sjmovial sacs of the flexor tendons may escape the knife 
in the case of the three middle digits. 

The racket method should be employed. The vertical 
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incision follows the median dorsal line of the metacarpal, 
while the oval cut traverses the weh and follows the 
transverse digito-palmar crease. 

The general features of the operation are the same as in 
the complete disarticulations {vide infra). 

The dorsal incision should be commenced a little way 
ibove the point at which it is intended to divide the bone. 

The bone should be severed with a saw whenever, 
possible, the soft parts being protected by a director during 
the passage of the instrument. The shaft is apt to be 
much crushed if bone forceps are employed. 

The second and fifth metacarpals should be divided 
obliquely, so that the end of the bone may not project 
undulj' upon the margin of the hand. 

2. Kisai'tictilatiOEi of a FiBigrer Avifli flic 
coiTcspoiidin^ Ifictacnrpnl ISonc. — ^The racket in- 
cision is conveniently employed. The operation may be 
illustrated upon the ring finger (Fig. 31, e). The joint line 
having been made out, the queue oi the racket is commenced 
just above the articulation, and is carried down along the 
dor.sum of the metacarpal until the base of the knuckle is 
reached. 

The incision here divides, and the oval wound, following 
the clefts between the fingers, crosses the web and 
terminates transversely at the digito-palmar crease in the 
skin. 

The incision involves at first the skin only, the surgeon 
holding the finger and manipulating it as required with his 
left hand. 

An assistant now takes charge of the finger while the 
surgeon deepens the dorsal incision and divides the extensor 
tendons just bejmnd the base of the bone. 

The sides of the shaft of the metacarpal are now bared 
from one end to the other, the knife being kejit very close 
to the bone. During this step the surgeon uses his left 
linger to assist in the separation of the interossei from the 
shaft, the assistant rotating the digit as required. 

The knife is carried back between the bases of the meta- 
carpal ))ones (on either side of the bone to be removed), so 
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■ ns to divide the interosseous iigamenis ; the skin is nt the 
Siune time retracted, so as to expose the part. To reach 
the articulation more conveniently, n transverse cut may be 
made at the end of the vertical incision. (Fig. 31, e.) 

The operator nov carries the knife forward through the 
tissues of the web on either side of the finger, and, the 
digit being fully extended, the palmar incision is carried 
down to the flexor tendons. 

The assistant then holds the finger in the position of 
the extremest extension, Avhile the sui’geon lays bai’e the 
under-surface of the flexor tendons, which he ultimately 
divides opposite the neck of the shaft. 

While the finger is still extended to the utmost, the 
operator exjjoses the palmar surface of the bone as well as 
is possible and as far back as is possible. 

The ligaments of the joint having been divided, the 
finger is turned back upon the dorsum of the hand, and the 
last structures divided are such resisting palmar structures 
as still remain, together with the tendon of the extensor 
carpi radialis brevior. 

Tiio digital arteries are divided in the tissues of the web. 

The syno'sdal sheath of the flexor tendons may be closed 
with fine catgut sutures, if considered desirable. 

In the case of the Index jinger the vertical incision 
should be carried along the dorsum of the bone rather than 
along its radial side, as sometimes advised. A transverse 
cut should be made over the trapezoid at the end of this 
incision. 

In removing the little finger with its metacarpal bone, 
the dorsal incision should be placed rather towards the 
inner side of the shaft of the bone, and from its extremity 
a shoi’t transverse cut may be made towards the ulnar 
margin of the hand (Fig. 31, f). 

3. Disai'ticii]a.tioii oftlic TliiimlJ fogetUer witli 
its Metacarpal Bone.— In this operation especial care 
must be taken not to wound the radial artery as it passes 
close to the base of the metacarpal bone to reach the palm, 
and not to open the joint between the metacarpal of the 
index and the trapezoid, 
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One of tbe two following metliods may be employed : — 

1. The Rachel Method . — The hand is to be held in the 
mid-position between pronation and supination. The wrist is 
steadied by an assistant while the surgeon holds the thumb. 

The dorsal incision commences in the tahatiere, just 
above the carpo-metacarpal 
joint, and on the tendon of 
the extensor primi internodii 
pollicis. It runs along the 
dorsum of the thumb, keeping 
nearer to the external than 
the iiiternal border of the 
metacarpal bone. 

The oval eircircles the head 
of that boire and crosses the 
palmar aspect of the digit on 
a level with the free edge of 
the web as displayed when 
the thunrb is abducted (Fig. 

32). 

The procedure is practic- 
ally the same as that already 
described for the fingers. 

The sheath of the flexor 
tendon may be closed. 

The arteria princeps pollicis, 
or its two collateral branches, 
will be found divided on the 
palmar aspect of the wound, 
and will require a ligature. 

The vessel runs along the 

palurar side of the metacarpal borre, arrd bifurcates 
betweerr the heads of the flexor brevis arrd urrder cover of 
the lorrg flexor. 

The two dorsal arteries of the thumb are small, and may 
irot require to be secured. 

2. jBy Palmar Flap . — This operation may bo rapidly 
performed, brrt it is decidedly inferior to the method just 
described. 



Fig. 32. —DISARTICULATION OP 
THIl THUMB MITH ITS META- 
CARPAL BONE BT A BACKET 
INCISION. 
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An assistant liolcls the finger -while the surgeon abducts 
the thumb. Tlie knife, introduced into the centre of the 
M’eb, passes beneatli tlie muscles of the thumb, and 
emerges at the base of the metacarpal bone. By cutting 
outwards a rounded flap is formed, comprising the -whole 
of the tissues of the thenar eminence. The extremi- 
ties of this flap are now united by a straight dorsal 
cut, the thumb being still abducted, the remaining soft 
parts are divided, the joint is opened on the inner side, and 
the disarticulation completed. 

On the left hand the flap may be formed by introducing 
the knife at the base of the metacarpal bone and bringing 
it out at the centre of the web. 
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CHAPTER lY. 

Disaetioulation at the Wrist- Joint. 

IiistniiHcnts. — A narrow amputating-knife, a 

stout handle and a blade from three to four inches in 
length. A scalpel. Dissecting and artery forceps, scissors, 
needles, etc. 

Position. — The surgeon sits facing the patient’s fpre- 
arin, which is abducted horizontally and with the hand 
pronated. An assistant stands facing the operator, and 
with his back to the patient’s shoulder. He steadies the 
limb, draws up the soft parts, and takes charge of the 
flaps as they are formed. He can also manipulate the 
hand if required. A second assistant may conveniently 
attend to the sponging. 

The following methods of disarticulating will be de- 
scribed ; — 

1. Circular. 

2. By elliptical incision. 

3. By long palmar flap. 

1. Tlic Circular Metliod. — The circular incision is 
some way below the joint, and is inclined a little lower down 
upon the radial tlian upon the ulnar side, in order that the 
outer styloid process may be well cleared. 

I' The incision on tho inner side is just above the base of 
|ho fifth metacarpal bone, Avhile on the outer side it crosses 
Ihe first metacarpal about 1 cm. below the carpo-metacarpal 
Joint of the thumb (Pig. 33, a). 

I The surgeon, holding the patient’s hand in his left hand, 
makes the circular incision, commencing it ujion. the 
dorsum, and turning the hand fi'om the prone to the supine 
position as tho knife travels round the limb. 
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Tlie incision concerns at> first the skin and tlic sub- 
cutaneous tissues only, and as it is being made the assistant 
di-aws u]) the soft parts of the doi-sum. 

The hand is now allowed to drop into the prone position, 
while the operator dissects up the integuments of the 
dorsum until the joint-line is i-eached and the styloid 
processes are cleared. The left fingers are used to assist in 
this retraction. 

Tlie surgeon once more grasps the pronated hand, and 
flexing the wrist to the utmost, divides the left lateral 
ligament (i.c. the ligament on the operator’s left). 

By continuing the incision transversel}', all the extensor 
tendons ai-c severed opposite the line of the articulation, the 
joint is opened, and finally the right lateral ligament is cut. 

Still flexing the wrist, and .so rotating the hand that the 
border on the surgeon’s right is turned well forward, the 
opQvator cuts the anterior Vigaments close to the carpus, and 
deal’s the bony eminences at the root of the palm. Unless 
care be taken, the pisiform bone is very apt to be left behind. 

Little now is left but the mass of the flexor tendons. 
These are dragged upon wliile the wrist is still forcibly 
flexed, and the knife luiving been passed between the 
carpus and the tendons in question, the limb is finally 
severed by cutting dgorousl}’^ from within outwards. 

In the final cut the palmar incision is, of course, 
followed. The wound is united so as to form a ti’ansverse 
cicatrix. 

JTccmorrJiage . — The radial artery is divided in the 
doraal wound at its outer extremity. 

At the inner angle of, the dorsal wound the carpal 
branch of the ulnar may be found bleeding. 

In the palmar wound are divided the superficial and 
deep portions of the ulnar artery on the inner side and the 
superficialis voice on the outer. 

2. Tlic Elliptical Mctliort.— So far as the covering 
of the bones is concerned, this method is nearly equivalent 
to disarticuiation by a palmar flap. 

The positions of the patient and of the operator are 
the same as in the circular method. 
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The blade of the knife should be four inches in 
length. 

The highest point of the -ellipse is on the dorsum, a 
little to the inner side of the mid^e line, and half an inch 


V 


below the line of the wrist-joint. 

The lowest point is on the palm, in a line with the 


middle finger, and 
about two inches 
below the level of 
the highest point. 

In forming the 
ellipse between these 
two points the in- 
cision on the ulnar 
side should pass 
between the pisiform 
GonS'*aud 'Tnoliase 
(Siithe" iSfth- meta- 
carpal, while on the 
radial side it should 
cross the carpo- 
metacarpal joint of 
the thumb (Fig. 33). 

The surgeon, 
holding the subject’s 
hand in the supine 
position, marks out 
the palmar part of 
the ellipse, com- 
mencing the incision 
on the left side (tiie 
surgeon’s left) of the 
hand. 



Pig. 33. — A, Palmar incision in ilic circula 
disiirticulation at the ■OTist ; a a, Incision 
in the elliptical disarticulation at the wrist. 


The operator now 

pronates the hand and marks out the dorsal segment 
of the ellipse, the assistant at the same time drawing 
up the integuments at the back of the hand. 

A The first incision concerns the eMn and the subcu- . 
puieous tissues only. 
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The remaining steps of the operation are nearly identical 
■with those of the cireular method. 

The integuments on the doreum are sepai’ated np until 
the styloid i^rocesses and the joint-line are cleared. 

The surgeon, holding the^ pronated hand in the position 
of forced flexion, now ’divides in order the lateral ligament 
on the left, the extensor tendons and posterior ligament, 
and the lateral ligament on the right. The tendons are 
di%ddcd immediately opposite to the articulation, which is 
thus freely opened. 

The anterior ligament is now severed elose to the carpus. 

The hand, still hanging down in the position of pro- 
nation and flexion, is so rotated that one or other border is 
turned forwai'ds so as to face the surgeon. While in this 
position the lateral pai’ts of the ellipse are deepened towards 
the palm, and the two bony eminences at the root of the 
palm arc cleared, the knife being kept close to the bone. 

The instrument is held vertically, with its point do'wn- 
wards, and is passed between the mass of the flexor tendons 
and the hollow of the carpus. With the knife held in this 
position the “ carpal canal ” is cleared out. 

Nothing now remains but to divide the flexor tendons 
and the surrounding soft parts. The tendons are dragged 
upon and are cut obliquely from within outwards, the 
knife — now held hoi'izontally — finally following the existing 
cutaneous incision. 

When the wound is adjusted, the cicatrix appears as a 
curved line upon the dorsum. 

Hcemorrhage . — The radial^rtery is cut in disarticu- 
lating, and is found divided at the outer extremity of 
the dorsal wound. It is severed above the origin of the 
jaranches to the thumb and index finger. 

In the inner portion of the palmar flap the ulnar artery 
is divided as it is forming the commencement of^^he super- 
ficial palmar arch. 

Deeper in this part of the palmar fiap the deep branch 
of the ulnar artery is cut. 

In the outer segment of the palmar flap the superficialis 
volse will be foimd severed. 
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The deep palmar arch and the greater part of the 
superficial arch are, of coui'se, removed with the hand. 

3. Bj" a hong Palmar Flap. — The flap is 
U-shaped. It commences half an inch below tlie radial 
styloid process, and ends half tCirlincirbelow "the tip of the 
corresponding pi-ocess 
of th e, ulna. The 
outer limb is directed 

towards the gap be- j \ ‘ill 

tween the index and \ 1 \ ” \ 

middle fingers, the I \ | 

inner limb towards f \ V 1 ’ i 

the web between \ \ V \ \ f 

the little and ring \ \ \ \ if 

fingers. \' \\ U - j 

The almost trans- \ . 

verseextremit 3 rof the \ 

flap reaches nearly to \ ^ A Tt'] I . \ ll k / / ( 

the middle of the \k''« \ w ‘ . ' i 

metaVarpmsT”"” "its 1 \ ^ ^ 

g'lmeral outline is { ~ / V / 

shown in Fig. 34. \ / ' \/ / / 

The dorsal incision \ / f \ / / 

is carried straight \ ^ / 

across the back of 3 ^ 

the limb from one K-- 

exticmitj^ of the I 

2 >almar flap to the / // 

other. 1 1 w i 1 1 * 1 ' I ' i 

therefore cross the Fie. 31. — disakticulation op the whist 


m: 


carpus. 

A 


Fig. 31. — DISAKTICULATION OP THE WHIST 
BY LONG PALMAR FLAP. 


with a blade some three inches in length is required. 

The operator grasjis the jiatient’s hand and holds it 
in the position of extension and supination. 

Entering the knife lialf an inch below the styloid 
]U'occss to his left, he carries it across the palm, in the 
diicction indicated, to the corresponding point on the other 
side of the hand, and thus marks out the palmar flap. 
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An assisfnnfc no\v takes tlie liancl and retains it in tlie 
same position wliile the operator ])rocccds to dissect up the 
great llap. Iliis shotihl include all the soft parts down to 
the flexor tendons. A considerable portion of the muscles 
of tlie thenar and hj»pothenar eminences will consequently 
form a part of the and the limb of the superficial 

imlmar arch will be divided at its free end. 

TJie flap should be dissected up to the level of the radio- 
carpal joint, care being taken to clear the bony prominences 
in the palm of the hand. 

The surgeon now takes the hand and holds it in the, 
pronated position, while the assistant diaws up the skin on 
the back of the liinb. The dorsal incision is made. The 
integuments are dissected up to the joint-line, and the 
extensor tendons and the ligaments of the wrist are 
divided precisely as in the previous operation. 

Nothing now connects tlie disarticulated hand with the 
forearm but the mass of the flexor tendons and the tissues 
about them. 

These are drawn upon and divided by a vigorous trans- 
verse cut made from above downwards — he. from dorsum to 
palm — care being taken that the palmar flap is held well 
out of the way at the time. 

The palmar flap should never be cut by transfixion, 
fi'he bony promuiences in the palm render such a method 
difficult, and an unduly scanty flap is apt to result. 

JImnorrhage . — The vessels are divided as in the previous 
operation. Tlie deep pafmar arc/i ancf the trans^^erse part 
of the superficial arch are removed with the hand. 

Coiiiiitciit. — Of the operations described, the best pro- 
cedure is undoubtedly the elliptical method. The cicatrix 
falls upon the dorsum, the bones are Avell covered, and the 
free end of the stump is made up of the tough and well- 
nourished tissues of the palm. The styloid processes are 
well protected. 

The operation by a palmar flap may rank next in order 
of value. It has these disadvantages when comjiared with 
the elliptical operation ; The tissues of the jialm are more 
extensively encroached ujion j the flap is of a somewhat 
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awkward shape, and, as it includes tlie tougher parts of 
the palmar integuments, it is a little unyielding and stiff, 
and not so i-eadily adjusted as is the smaller and less rigid 
flap of the elliptical method. The flap, moreover, contains 
more fatty tissue, and healing after the operation is usually 
a little slow — a circumstance to which the occasionallj’- 
horny condition of the skin and the difficulty of perfectly 
disinfecting it may no doubt contribute. 

In the palmar flaji operation the incisions are carried 
comparatively high up upon the sides of the limb, and there 
is a little more disposition for the styloid processes to be 
exposed w'hen the flap is adjusted. 

The circular oparalion has the merit of being readily 
performed. It affords, liowevcr, a somewhat scanty covering 
to the bones, and the cicatrix is placed at the extremity of 
the stump and over the prominences of bone. 

If the tissues of the palm or of the dorsum have been 
thickened by inflammation, there may be some difficulty in 
dissecting up the covering of soft parts. 



CHAPTER T. * 

AjirOTATION OF THE POREAEM. 

Instruments. — An amputating-knife, with a blade 
four to five inches in length. A stout scalpel. An 
amputating-saw. Retractors (the linen retractor used to 
protect the soft parts dining the sawing of the bones may 
have three “ tails,” the middle and narrowest slip being 
jiassed through the interosseous space). Pressure and dis- 
secting forceps. Scissors, needles, etc. 

Position. — The arm is abducted, and the surgeon 
stands to the right of the limb in all cases — i.e. to the outer 
side of the right forearm and the inner side of the left. 

One assistant — to the operatoi-’s left — steadies the upper 
arm and retracts the flaps, etc. The other — to the opera- 
tor’s right — manipulates the forearm and hand, and attends 
to the sponging, etc. 

The following operations are described : — 

1. Circular method, 

2. Anterior and posterior flaps. 

1. The Circular Mctliod {through the lower third). 
— The circular cut in the skin will be placed at a distance 
below the future saw-line equal to the antero-posterior 
diameter of the limb at that line. 

The steps of the operation have beep given on page 77. 

2. Bj" Aiitcro-postcrior Flaps {through the upper 
two-thirds). — The base of each flap should be equal to half 
the circumference of the limb at the level of the saw-line. 

The length of each flap will depend upon the condition 
of the tissues. The arterial supply is the best on the anterior 
surface, and the saw should always be placed on the dorsum. 
Hence the anterior flap may well be made the length of 
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tbe antero-posterior diameter at the point of section, the ^ 
posterior flap about one-half as long. 

The flaps are U-shaped, and the lateral incisions corre- , 
spond to the lateral margins of the limbs. The anterior flap 
■will contain the supinator longus and the flexor muscles. 
The posterior flap will contain the extensors. In the radial 
incision the vertical cut will involve the two extensors 
of the radial side of the carpus. In the lateral ulnar wound 
the flexor profundus and the flexor carpi ulnaris are found 
to be marked by the vertical incision. 

The hand having been supinated, the anterior flap is 
marked out by a skin-cut. In the case of the right limb, 
the knife is entered at the commencement of the ulnar 
incision, is carried down along the ulnar border, and is then 
made to sweep transversely across the flexor surface of the 
limb. The knife being withdrawn, its point is entered 
at the upper end of the radial incision, and is cax’ried down. 
along the radial border of the forearm to meet the first 
incision. The flap is marked out, therefore, by two cuts, 
and the incision is commenced on the side more remote 
from the surgeon. In the left limb the knife is first entered 
upon the radial border. 

The elbow being now flexed so that the forearm is 
vertical (the hand being still supine), the posterior flap 
is marked out in the integuments only. The skin thus 
fashioned for the future flaps is allowed to retract. The 
forearm is now again held horizontally, with the elbow a 
little flexed and the hand still supine. The operator lifts up 
the tissues on the front of the limb with the fingers of the 
left hand, and proceeds to transfix. The knife is entered 
at the angle of the woimd nearest to the surgeon, and is 
made to follow as accurately as possible the curves of the 
bones and the interosseous membrane. Its point should 
just graze the bones as it moves across the limb. While 
the assistant extends the hand, the surgeon cuts a muscular 
flap from within outwards, bringing the knife out sharply 
just at the level of the reti-acted skin. 

The posterior flap is cut by transfixion in the same way, 
the limb being held in the same posture. It is difficult to 
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insinuate the knife boliind the ulna, and its movements in 
tliat position must be assisted witli the left fingers. 

’\'\''hile the muscular tissue is being divided the assistant 
flexes the liand. TJie two flaps are now drawn up to the 
level of the .saw-line, and the remaining soft parts are 
divided at that level to fully clear the bones. 

This is eflected by what the French surgeons caU the 
“incision cn 8 do chiffre” (Fig. 35). TJie knife is so made 
to pass across the front and back of the limb as to follow 
the outlines of the bones and to well sever the interosseous 


membrane. The hand is kept supine, and both the anterior 

and posterior incisions 



ai'c made from left to 
right, and both are 
commenced by the heel 
of the knife and coin- 
2 )leted by its point. 

The threefold re- 
tractor having been 
apjilied, the bones are 
sawn in the manner 
already described. 


Tlic black and white arrows mark the Some surgeons 
course of tlie knife. advise that tlie me- 


dian, ulnar, and radial 

nerves should be resected from tlie anterior flap. 

Ilcemorrhage . — The radial artery will run the whole 
length of the anterior flap, and be cut near its outer border 
on the inner side of the supinator longus. The radial nerve 
accompanies it. The ulnar arteiy will be cut shorter, will 
he in front of the bone, and between the flexor sublimis and 
flexor profundus digitoruin. The anterior intei'osseous 
vessels will be divided immediately in front of the inter- 
osseous membrane. The posterior interosseous artery will 
be cut long, and will be found between the superficial and 
deep muscles. 

The more conspicuous nerves form good guides to the 
divided vessels. 
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CHAPTER VI. 

Hisarticdlation at the Elbow- Joint. 

■Instruments. — An amputating-knife some six to 
seven inches in length for transfixion operation. A stout 
knife with a cutting edge of four to five inches, when flaps 
are cut from without inwards, and for disarticulating. 
A scalpel ; retractors j pressui'e, artery, and dissecting 
forceps ; scissors, needles, etc. 

Position. — The arm is abducted to a right angle. 
The surgeon — except in an instance below specified — stands 
to the right of the limb in all cases — i.e. to the outer side 
of the right elbow and the inner side of the left. 

One assistant, standing to the operator’s left and near 
the patient’s shoulder, steadies the arm, retracts and 
supports the flaps, etc. The other, to the surgeon’s right, 
holds and manipulates the hand and forearm. 

The following methods will be described : — 

» 

1. The circular. 

2. The elliptical. 

3. The large anterior flap, 

1. Circulav Mctliod. — In order to prepare for the 
unequal retraction of the skin, the incision must be a little 
oblique. 

Over the supinator longus it should be about three 
inches below the joint-line, and over the posterior border 
of the ulna one inch and a half below that level. 

Grasping the arm with his left hand, Avhile an assistant 
holds the forearm, the surgeon makes the circular incision 
with one sweep. He begins with the heel of the knife and 
upon the side of the limb nearest to him, and in order to 
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reach tl)at side he passes his own forearm heneafcJi the 
patient’s limb. 

Tile incision involves the skin only, and the integu- 
ments are allowed to I'etract. When retraction has taken 
place, the skin ceases to .a]>peav to have been divided 
obliquely. 

"W^hcn the integuments have been retracted to a point 
about one inch below the line of the articulation, the 
superficial muscles arc divided by a circular sweep at that 
• level. 

The .skin is further retracted until the condyles are 
reached, and the deeply-placed muscular tissue which is 
still undivided is cut immediate!}’ over the joint. An 
assistant draws up the divided parts. 

The surgeon now grasjis the forearm with his left hand, 
and, keeping the elbow fully extended, cuts the anterior 
ligament and then the lateral ligaments; or he may directly 
enter the joint from the outer side by di'sdding the external 
ligament. Nothing now connects the limb with the trunk 
but the posterior ligament and the triceps. 

The tendon of that muscle is the last structure severed. 

The skin which formeidy covered the olecranon now 
forms a pouch, and an opening for a drainage-tube should 
be made in the centre of this depression. 

The wound is united so as to form a transverse cicatrix. 

Hcimorrhage . — The radial .and ulnar arteries will be 
divided just below their point of origin, or the brachial will 
be severed close to the bifurcation. In front of the outer 
condyle the superior profunda, lying by the musculo-spiral 
nerve, may require a ligature, and the same applies to the 
termination of the inferior profunda behind the internal 
condyle. 

2. Elliptical Metliotls. — This operation may be 
illustrated by the 

Anterior Ellijise . — The figure described by the incision 
is rather lozenge-shaped than elliptical. 

The highest point of the ellipse is behind, over the 
prominence of the olecranon. The lowest point is on the 
anterior surface of the limb, over the eminence formed by 
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the supinator longus, and at a spot a little above the 
middle of the forearm (Fig. 36). 

In performing this operation the surgeon may con- 
veniently stand to the left of the limb to be removed — i.e. 
to the inner side of the right forearm and the outer side 
of the left. The 'elbow will be on his 
right hand, the hand on his left. 

The elliptical incision maybe made in 
one sweep from olecranon to olecranon. 

Holding the wrist in his left hand, 
and flexing the elbow a little, the 
surgeon so rotates the linib as to turn 
the farther side of the forearm towards 
him. (This will he the radial margin 
on the right limb, and the ulnar 
margin on the left.) 

He cai’ries the incision dowmvards 
from the olecranon to the lower ex- 
tremity of the ellipse. 

As the knife crosses the anterior 
aspect of the limb, the forearm is kept 
extended, with the hand supine. 

The elbow is once more flexed, and 
the limb is now so lield as to bring 
uppermost the border of the forearm 
nearest to the surgeon. 

The knife is carried upwards across 
the border to terminate at the point of 
commencement over the olecranon 
(Fig. 36). 

The incision involves the skin only. 

An assistant now takes the forearm, while the surgeon 
separates and retracts the integuments a little all round. 

This retraction will shorten the anterior flap about one 
inch and a half. 

The elbow being a little flexed, and the hand supine, 
the operator pinches up the soft parts on the flexor aspect 
of the bones with the left hand, and then trans6xes the 
limb transversely. The knife should be entered as near 



Fig. 30.— DISAHTICU- 
LATION AT THK 
ELBOW - JOINT BY 
THE ANTERIOE 
ELLIPSE METHOD. 
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ilio joint as possible, and sliould pass close to the anterior 
surfaces of the radius and ulna. 

The muscles arc cut obliquely, and an anterior flap is 
thus formed. 

An assistant draws up this flap, and the surgeon, keep- 
ing his knife close to the bones and almost flat, cuts 
upwards until the anterior aspect of the joint is reached. 

Kothing now remains but to disar- 
ticulate in the manner already described, 
and to divide the triceps and any 
tissues which ha^-e escaped di-\asion 
along the lateral and posterior aspects 
of the limb. 

A curved cicatrix on the posterior 
aspect of the limb results. 

Uatnorrhaffe . — In addition to muscu- 
lar branches, divided with the cut 
muscles, the radial and ulnar arteries 
will be found sc\'ered near the free 
end of the anterior flap; and on the 
deep surface of that tlap the inter- 
o.'Seous artery, and possibly the posterior 
ulnar recurrent, may require ligature. 
Bleeding may also occur from the 
terminations of the superior profunda 
in front of the external condyle, and 
of the inferior profunda behind the 
inner condyle. 

3. By liarg-c Anterior Flap. — 

Tlie base of the flap should represent 
more than half the circumference of the limb, and should 
be U-shaped. 

The anterior incision should commence three-quai-ters 
of an inch below the line of the joint on the inner side, 
and one inch and a half below that line on the outer side. 
The extremity of the flap (the curve of the U) should 
reach some three indies below the articulation. 

The posterior incision is made to connect directly the 
extremities of the anterior incision (Fig. 37). 



I'ig. 37.— ni.sAiiTicu- 
LATION AT Tin; 
ELBOW - JOINT BY 
ANTEKIOR I'LAr. 
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The position of the operator has been already indicated. 
The anterior flap should be marked out by a skin incision, 
the limb being at the time extended and the hand supine, 
and the knife should be entered upon the border of the 
forearm most remote from the surgeon. 

The muscular part of the flap is cut by transfixion, 
precisely as in the anterior elliptical method. 

The flap is drawn up, and the posterior incision made. 

The operation is completed as in the disarticulation by 
the anterior ellipse, and the blood-vessels are divided in 
the same manner. 

Many surgeons cut a short posterior flap about one- 
half or one- third the length of the anterior flap. 

Comment. — Several methods of disarticulating at the 
elboAv-joint have been advised or j^i’actised, in addition to 
those described. Among these may be mentioned the 
amputation by lateral flaps, the external being the larger; 
by antero-posterior flaps, the anterior pi'edominating ; and 
by a racket incision, the queue of Avhich is over the 
olecranon ; and by a single external flap. 

The elliptical method — and notably the amputation by 
the anterior ellipse — is on the Avhole the best, provided, of 
course, that the tissues upon the flexor side of the limb are 
sound. 
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CHAPTER Vn. 

Amputation of the Arm, 

Instrnniciits. — An aniputating-knife equal in length 
of blade to one and a Iialf limes the width of the limb for 
transfixion. A knife with a still longer blade for the cir- 
cular method. A stout knife, some four inches in length, 
with which skin-flaps may be marked out and muscles 
separated from the bone. An amputating-saw. Some seven 
or eight pressure forceps. Artery and dissecting forceps. 
Scissors, retractors, etc. 

Position. — TJie patient lies upon the back, and near to 
one or other edge of the table, according to the side of the 
amputation. 

The limb is horizontal, and is abducted until it is at 
right angles to the body. 

The surgeon stands to the outer side of the right arm 
and the inner side of the left. 

One assistant holds the hand and forearm, and manipu- 
lates the limb. A second stands above the surgeon, and 
attends to the retraction of the divided parts. A third 
assistant commands the main artery. 

The following two methods will be described. The first- 
named is considered to aj^ply especially to the lower half of 
the arm, the second to the middle of the limb : — 

1. The circular method, 

2. By antero-posterior flaps. 

1. The Circiilnv ITIctliod {lower half of the limb ). — 
Fixing the ann with his left hand, the surgeon makes a 
circular sweep through the skin. To effect this he passes 
his hand beneath the limb, and bending his wrist over the 
patient’s arm, he commences his incision with the heel of 
the knife, upon the surface of the limb nearest to himself 
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{i.e. upon the outer surface of the right arm and the inner 
surface of the left). 

Tlie assistant holding the foreai’m so rotates the limb as 
to make the tissues meet the knife. 

The further steps of the operation have been indicated 
on page 78. 

Hcemorrhage . — The vessels are divided upon the face of 
the stump — the brachial to the inner side with the median 
nerve j the supei’ior profunda upon the postero-external 
"^pect of the hone with the musculo-spiral nerve ; the in- 
ferior profunda to the inner side of the brachial with the 
ulnar nerve. In addition to these three vessels, several 
muscular branches will need to be secured. 

2. By Aiitero-postevior Flaps [middle of the limb). 
— The base of each flap should be equal to one-half the cir- 
cumference of the limb. 

The length of the anterior flap should equal that of the 
diameter of the limb. The posterior flap should be half 
the length of the anterior. 

Both are U-shaped, and the incisions defining them are 
commenced just below the future saw-line (Fig. 38 b). 

These incisions are so disposed that the brachial artery 
comes in the posterior flap, and great care must be taken 
that the division between the flaps is not just over the 
vessel, which would in such case probably be split in cutting 
the flaps by transfixion. 

An assistant, grasping the limb by the elbow and wrist, 
flexes the forearm and rotates the extremity as required. 

In marking out the anterior flap the arm is so rotated 
that the flexed forearm is carried towards the sui’geon. The 
incision is commenced on the side of the arm farthest from 
the operator (i.e. on the ulnar side of the right arm and the 
radial side of the left). 

The knife is carried from above downwards. As it 
sweeps across the front of the limb to form the tip or bend 
of the U, the arm is held straight, and as the blade is 
carried upwards to complete the other limb of the U, the 
arm is so rotated that the forearm is carried away from 
the surgeon. 
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Tile posterior flap is marked . out ■with the knife 
in tlie same way, the arm being lifted up so that tlie 
surgeon can see the posterior surface. 

f I These incisions concern 

/ / the skin only. 

/ The skin having been 

{ evenly freed all round, the 

A anterior and posterior flaps 

J/ \ cut by transfixion, the 

\ of the knife being 

' \ brought out at the level of 

Ip!' ' f 1 / • .1 \ fbe retracted skin. 

C-.f:-;-'/ '' I \^'<( \ As already said, care 

1 T‘" 7 *| '■ 1 ™ust be taken neither to 

1 -I transfix nor to slit the 

\ xJa fjTjj I ” j brachial artery. 

\ ^ I / The bone having been 

'B V I I fi-eed up to the saw-line, 

i|K\ * and the flaps well drawn 

J up, the humerus is divided, . 

k ^ I care being taken of the 

A — > musculo-spiral nerve. 

{' '^be objections which 
~~ have been urged against 

^be cutting of the whole 
flap (muscles and skin) by 
' transfixion apply with 
especial force to this part. 

•’ The flaps so cut are cut 

Fig. 3S.— A, Circular (inclined) ampu- without precision, and the 
tation of the arm ; b, Amputation muscles and skin are di- 

- ?£pr..KSttS'S.' Vidod at the same level, 
by deltoid flap. The rapidity with 

which the oi^eration may 
be performed is its sole recommendation. 

Hcumorrliage . — Some muscular arteries ai'e divided in 
the anterior flap. In the posterior flap the brachial, the 
superior profunda and the inferior profunda are found 
severed. 


Me 
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Comment. — The circular operation is peculiarly well 
adapted for the lower half of the arm, and is undoubtedly 
the best procedure for amputation in that situation. The 
method is not applicable to the upper half of the limb, 
owing to the freedom of tlie muscles, and their consequent 
ready retraction. It is liere, therefore, that the flap 
operation proves so serviceable. 
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CHAPTER VIII, 

Disarticulation at the Shoulder- Joint. 

Mctliocls of Controllings Hromorrliag'c dnring 
the Operation — 1. The method of controlling bleeding 
by means of an elastic band, which is carried across the 
axilla and brought well up over the point of the shoulder, 
is strongly to 'be condemned as useless and dangerous. 'In 
such a_ method the axillary artery is compressed mainly 
against the humerus. At the moment of the disarticulation 
the band is apt to slip. It is in the way of the operator, 
and cannot with any ingenuity be made trustworthy. 

2. The compression of the subclavian artery in the neck 
against the first rib is a more certain mode -of controlling 
bleeding. 

The vessel is compressed Avith the fingers or with an 
instrument shaped like the handle of a door-key. 

Except under special circumstances, compression of the 
subclavian is not to be advised. Even Avith a skilled and 
careful assistant the method is not absolutely trustAvorthy. 
The fingers are apt to slip during the movements of the 
limb or of tlie patient, and the assistant who controls the 
artery is someAvhat in the Avay. 

The methods that are the most valuable are the two 
next described. 

3. The main artery may be compressed in the flap by 
the fingers of an assistant, Avho takes hold of the part 
immediately before the vessel is divided. 

This procedure is described in the account of Spence’s 
operation. 

4. The artery may be exposed and ligatured before it is 
divided, and early in the course of the operation. Although 
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not generally done, this preliminary ligature might form 
one step of Spence’s operation. 

Methods of Operating^. — The following modes of 
disarticulating at the shoiddtr will be described : — 

1, The racket method. Spence’s opei’ation. 

2. The external or deltoid flap. 

Instruments. — A stout knife with a blade four to 
five inches in length. (If a transfixion operation be per- 
formed, an amputating knife with a blade equal in length 
to one diameter and a half of the limb will be required.) A 
scalpel. Ten pressure forceps. Artery 'and dissecting 
forceps. An aneurysm needle, metal retractors, scissors, 
etc. 

Position. — The patient lies close to the edge of the 
table, with the shoulders raised and the head turned to the 
opposite side. The upper limb is carried a little from the 
side. 

The surgeon should stand to the outer side of the limb 
in the case of both the right and the left arm. It is often, 
however, more convenient to stand to the inner side of the 
left extremity. 

Three assistants are required. One stands above the 
operator, by the patient’s head, and, leaning over the 
shoulder, retracts the flaps and compresses the axillary 
vessels before they are divided. 

A second assistant, standing below the surgeon, by the 
patient’s hip, holds the limb, and manipulates it as required. 

The thu’d attends to the sponging. He is placed either 
facing the surgeon and upon' the other side of the table, or 
by the shoulder. 

1. Tlic Racket Mcliiod. — Spe7ice’s Operation . — 
The following is Prof. Spence’s own account (“ Lectures on 
Surgeiy,” vol. ii., page 662) : — 

“(1) Supposing the right arm to be the subject of am- 
putation. The arm being slightly abducted, and the head 
of the humerus rotated outwards if possible, witli a broad, 
strong bistoury I begin by cutting down upon the head of the 
humerus, immediately external to the coracoid process, and 
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cany the incision down, through the clavicular fibres of the 
deltoid and pectoralis major, till I reach the humeral attach* 
ment of the latter muscle, which I divide. 

“ I then, with a gentle curve, cany the incision across 
and fairly through the lower fibres of the deltoid towards 
the posterior border of the axilla, unless the textures be 
much torn. (The incision so far is carried the whole 
length directly down to the bone.) 

“ I next mark out the line of the lower part of the 
inner section by carrying an incision ' 
through the skin and fat only, from 
the ]3oint w’here my straight incision 
terminated (?.e. at the lower end of 
the insertion of the pectoralis major), 
across the inside of the aian, to meet 
the incision at the outer part (Fig. 39). 
This ensures accuracy in the line of 
union, but is not essential. 

“ (2) If the fibres of the deltoid 
have been thoroughly divided in the 
line of incision, the flap so mai’ked 
out can be easily separated (by the 
point of a finger, without further use 
of the knife) from the bone and joint. 
Fig. 39. — DisARTicu- together with the trunk of the pos- 
LATioN AT THE tcrior circumflex, which enters its deep 
' BACKET^ ^'incisionT surfacc, and be drawn upwards and 
{Spence's operation.) backAvards so as to expose the head 
and tuberosities. 

“ (3) The tendinous insertions of the capsular muscles, 
the longhead of the biceps and the capsule, are next divided 
by cutting directly on the tuberosities and head of the bone 
(the humerus being rotated by the assistant as required). 
The broad subscapular tendon especially, being Amry fully 
exposed by the incision, can be much more easily and 
completely divided than in the double-flap method. By 
keeping the large outer flap out of the way by a broad 
copper spatula or the finger of an assistant, and taking care 
to keep the edge of the knife close to the bone, as in 
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excision, the trunk of the postei’ior circumflex is pro- 
tected.* 

“ Disarticulation is then accom^Dlished, and the limb 
removed by dividing the remaining soft parts on tlie 
axillary aspect.” 

(4) The final step of the operation is eflTected as folio m's : — 

TJie arm, abducted and rotated out, is thrust upwards 
by an assistant until the head of the bone is projecting well 
above the glenoid cavity. The surgeon, taking hold of the 
head thus made prominent, draws it away from the trunk, 
while he passes his knife behind it so as to cut the 250sterior 
l^art of the capsule and the only remaining tissues — those of 
the axilla — which connect the arm to the trunk. 

An assistant 'follows the knife with his two thumbs, 
while he keeps the fingers of both hands spread out over 
the axillary integument. Just before the main vessels are 
divided he firmly compresses them, and holds the flap until 
the several trunks are secured. 

All the soft jmrts on the axillary aspect are divided 
with one sweep of the knife, which is made to emerge from 
the skin wound already marked out. The operation is 
completed by cutting the axillary nerves short, and by 
uniting the wound so as to form a vertical cicatrix. 

Spence pointed out that the main vessel might be 
secured by ligature early in the operation, if thought well. 
“ By a few touches of the bistoury,” he writes, " the vessel 
can be exposed, and can then be tied and divided between 
two ligatures, so as to allow it to retract before dividing the 
other textures.” 

In disarticulating, the capsule should be divided trans- 
versely by a cut made upon the head of the bone. The 
three muscles attached to the greater tuberosity are cut 
while the humerus is being rotated in, the subscapularis 
while it is being rotated out.' 

* This is a point of nincii imporianco, a®, unless special c.irG i-s 
taken, the posterior eircuinfle-x artery is .apt to he divided or notched 
close to its origin. If this accident happens, not only is the nutrition 
of the deltoid and skin endangeied, but considerable tzouble may bo 
found in tying the vessel. 
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Hcemorrhage . — The main artery is divided between the 
origins of the posterior circumflex ai’tery and the superior 
profunda. 

On the edges of the vertical incision there may be 
bleeding from the humeral branch of the acromio-thoracic 
artery, and in the depths of that incision the anterior 
circumflex artery will be divided. 

Ther’e will be bleeding from muscular branches in the 
deltoid flap, and considerable htemorrhage should the 
posterior circumflex artery be unintentionally cut. 

2.- The External or Deltoid Flap Method.— 
The base of the flap extends from the coracoid process 
in front to the spine of the scapula at the root of the 
acromion behind. It is U-shaped, and its extremity 
reaches nearly to the insertion of the muscle. If well 
shaped, the flap includes practically the whole of the 
deltoid, At its base it should be represented by the entire 
thickness of the muscle, while at its margins it should be 
comparatively thin. 

The surgeon should always stand at the outer side of the 
limb, and almost facing the patient. 

(1) The flap is marked out by a skin-incision. In deal- 
ing with the right shoulder, the arm should be carried 
well across the chest, and the knife be entered at the root 
of the acromion. It is then made to follow the outline of 
the deltoid, and to end at the coracoid process (Fig. 38, a). 

As the knife is carried up towards the latter point the 
arm is withdrawn from the chest and a little abducted. 

It is more convenient that the sui’geon should maniim- 
late the limb himself with his left hand. 

On the left shoulder the process is reversed. The arm 
is drawn away from the side, and the incision commences 
at the coracoid. As it approaches the acromion the arm is 
brought across the chest. 

(2) The knife is now carried deeply along the whole length 
of the incision, and the flap containing the substance of the 
deltoid muscle is raised. In cutthig the flap the knife should 
be held a little obliquelj’’, in order that the section of tlie 
muscle may be comparativelv thin at the margins of the flap. 
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The flap is drawn well upwards by an assistant, and the 
outer surface of the shoulder joint is tliereby exposed, 

(3) A transverse incision, involving the skin only, is 
now made across the inner side of the arm, about two inches 
below the outlet of the axilla. It joins the great wound in 
front and behind. 

(4) Disarticulation is Anally effected in the manner 
already described, and the operation is completed precisely 
as in Spence’s metliod. That is to say, after the disarticu- 
lation the head of the bone is thrust upwards and outwards, 
and is gi’asped by the surgeon, who passes his knife behind 
it so as to cut the very short internal flap. In effecting 
this the knife at first passes downward close to the bone, 
and divides the pectoralis major, latissimus dorsi, and teres 
major muscles. It is then made to cut its Avay sharply out- 
wards through the incision already made in the skin. 

In this, the last movement of the knife, are divided the 
coraco-brachialis, biceps, and triceps, •with the axillary vessels 
and nerves. 

An assistant follows the knife nith liis thumbs, and 
compresses the great vessels, before they are cut, in the 
manner already detailed. 

Hcemorrhage.— In the deltoid flap there will be bleeding 
from the muscular branches only, notably from such as are 
furnished by the acromio-thoracic artery. The posterior 
circumflex artery will have been cut. The axillary vessels 
are divided at the free edge of the inner flap, the artery 
being cut below the origin of the two circumflex vessels. 
These arteries will be found severed in the margin of the 
inner flap, and the posterior of the two will certainly 
require a ligature. 

This operation has little to recommend it except rapidity 
of execution. The flap is not so good as that formed out 
of the deltoid alone, a very wide section of muscles is made, 
and the procedure has no advantages which can counter- 
balance the difficulty attending its performance. 

Comment. — Of the two operations described in this 
cha,pter, the best is undoubtedly the racket method per- 
formed on the general lines of Spence’s description. 
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CHAPTER IX. 

Ampdtation of the Upper Limb together with the 

Scapula. 

This amputation involves the removal of the upper limb, 
together with the scapula and the outer two-thirds of the 
cla-^dcle. No disarticulation is attem 2 ited at the shoulder- 
joint. 

The best method is that of Paul Bergei*, by two flaps — 
an antero-inferior or pectoro-axillary flap, and a posterior- 
superior or cervico-scapular flap. 

Insti'iiiiicnts. — strong, stout am 2 jutating-i-nife, ivith 
a blade from five to six inches in length ; a stout scalpel ; a 
periosteal elevator or rugine, curved on the flat; metal 
retractors, spatulie, and blunt hoolcs; a keyhole-saw or a 
fine chain-saw ; bone forceps, lion forceps, aneurysm 
needle, pressure forceps, artery and dissecting forceps, 
scissors, etc. 

Position. — The position of the surgeon varies with 
each step of the operation, and is described below. Three 
assistants should be at his service. 

Steps of tlie Operation. — The amputation may be 
divided into four stages. 

Is^. The clavicle is ex 2 )osed, and is divided at the junc- 
tion of the middle with the inner third. The middle third 
of the bone is excised. The subclavian vessels are exposed, 
and are secured by double ligatures and divided. 

The antero-inferior flap is fashioned and the 
brachial 2 flexus severed. 

2)1x1. The postero-superior flap is fashioned. 

4-th. The extremity is removed by dividing the tissues 
still connecting the scapula with the trunk. 

The Operation.— 1st Step. — The patient lies upon 
the back, close to the edge of the operating-tabla The 
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shoulders arc raised upon a hard cushion. The arm is by 
the side or a little separated from it. The sui’gcon stands 
to the outer side of the limb, facing the patient. Two 
assistants are placed, one on each side of the surgeon. A 
third assistant stands on the other side of tlie body and 
facing the operatoi-. 

The claAncular incision is now made with a stout scalpel. 
The incision is horizontal, is made along the surface of the 
bone, commences internally at tlio outer border of the 
stei-no-mastoid muscle, and ends externally just bejmnd the 
acromio-clavicular articulation. 

The knife divides everything down to the bone. 

At this stage the sometimes large connecting vein 
which may pass between the external jugular and cephalic 
veins may be severed. 

The periosteum of the clavicle is di%aded along the hori- 
zontal line corresponding to the original wound, and is also 
divided vertically or circularly at the inner extremity of the 
wound. 

The inner third of the clavicle is not disturbed in any 
way. 

By means of a small rugine or periosteal elevator curved 
on the flat, the periosteum is separated from the superficial 
part of the middle portion of the bone, which is now well 
exposed. 

During the use of the elevator an assistant should steady 
the collar-bone, and render it as prominent as possible. 

A large blunt hook may now be very carefully passed 
round the inner end of the exposed clavicle, and while an 
assistant draws the bone forward and steadies it by means 
of 'this hook, the surgeon saws it through at about the 
junction of the middle with the inner third. The section 
is accomplished by means of a keyhole-saw or by a fine 
chain-saw, the former being the more convenient. 

The blunt hook serves to guide the saw and in some 
way to protect the deeper parts. During the sawing the 
middle of the clavicle should be grasped and further fixed 
by means of lion forceps. The bone is the more conve- 
niently divided (with the hand-saw) if the blade be directed 
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downwards, outwards, and backwards. A perfectly stiaigbt 
vertical section of the bone is difficult and unnecessary. 

The outer fragment of the divided clarfcle is now 
drawn forwards by the lion forceps, the remaining peri- 
osteum is separated from its posterior and deep surfaces, 
and the bared bone is then again sawn through at the outer 
end of the middle third. 

The middle thiid of the clavicle is thus entirely re- 
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moved. The exposed subclavius muscle is now isolated, is 
dirfded close to the site of the inner section of the bone, 
and is dissected up so as to expose the great vessels, and 
turned outwards. 

Fasciie of varying thickness will have to be divided 
before the vessels are reached. 

A double ligature is passed round both the artery and 
the vein, and between the ligatuies each vessel is divided. 

The ligature takes place at the lower border of the first 
rib, and the artery should be exposed and secured before 
the vein in order that as little blood as possible may be left 
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in the extremity. In some cases ligature of the vein has 
been left to a later stage, "when the anteilor flap has been 
reflected. 

and Step. — "While the patient is still lying on tlie 
back, the body is brouglit. ns near to the couch as possible, 
and the shoulder is made to project beyond it. 

An assistant draws the upper limb awaj'^ from the body, 
and tlie sui'geon stands to the inner side of the limb, i.e. 
between it and the trunk. The wliole of the scapular 
region should be free of the table, the back resting upon 
the hard cushion, which is at the very edge of the table, 
and the head being drawn to the opjiosite side. 

The assistant moves the limb as i-equired during the 
cutting of the pcctoro-axillary flap. 

The incision mai’king out tliis flaji is commenced at the 
centi’e of the clavicular incision, is next curved downwards 
and outwards, passing just beyond (i.e. to the outside of) 
the coracoid process, and then runs along the deltoid 
muscle, parallel to, but to the outer side of, the groove 
between that muscle and tins pecfcoralis major (Fig. 40). 
On reaching the point where the anterior wall of the axilla 
joins the arm, the incision crosses the lower margin of the 
pectoralis inajoi', and passing transversely across the skin 
upon the inner or axillary surface of the arm, reaches the 
lower margin of the tendons of the latissimus dorsi and 
teres major. At this point the limb is well raised by the 
assistant, and the wound is completed by carrying the 
knife downwards and inwards, to stop over the posterior 
surface of the inner angle of the scapula. In the last part 
of the course the knife follows the groove between the 
vertebral border of the scapula and the muscular mass 
formed by the teres major and latissimus dorsi. 

The incision involves at fii’st only the skin and the sub- 
cutaneous tissues. 

The sui’geon now dissects up the structures of the flap 
which comprise the soft parts of the pectoral and axillary 
regions. 

The pectoralis major is divided about where it is be- 
coming tendinous, the pectoralis minor is severed close to 
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fclie coracoid process. An assistant holds back the tissues 
of the flap, while the surgeon exposes the cords of the 
brachial plexus, which are then divided at the same level 
as the main vessels, i.e. close to the first rib. 

The shoulder now falls outwards away from the trunk, 
and the axilla is fully opened up. Any undivided connec- 
tions of the limb in the axillary region are freed. 

The latissimus dorsi is severed in the line of the incision, 
and serves to form part of the flap. 

3r<l Step. — The patient lies still in the same position at 
the extreme edge of the table, but the arm is now carried- 
across the chest by an assistant so as to well expose the 
scapular region, and the surgeon- takes his place to the outer 
side of the extremi^. 

He proceeds to cut the postero-superior flap. - 

The. incision starts at the outer termination of the first 
or clavicular incision {i.e. at a point just beyond the acromio- 
clavicular joint), and is cari’ied backwards by the shortest 
route over the scapular spine to meet the termination of the 
anterior flap incision, at the inferior angle of the scapula 
(Fig. 40). The wound concerns the integuments only. The 
skin is well reflected in the upper part of the incision, so as 
to lay bare the trapezius muscle. This muscle is divided 
close to its attachments to the clavicle and scapula, and is 
entirely severed from its connections with the limb. 

4tU Step. — Nothing now remains but to sever the con- 
nections of the scapula with the trunk. 

One assistant holds back the anterior flap, another the 
posterior. The limb is allowed to hang away from the side, 
supported by a tim’d assistant, and steadied and directed by 
•the left hand of the operator. 

The operator himself may conveniently stand to the 
inner side of the right arm and the outer side of the left. 
The superior and vertebi’al borders of the scapula being 
made prominent, the following muscles are rapidly divided 
from above downwards close to the bone : the omo-hyoid, 
levator anguli scapulse, rhomboideus minor and major, and 

the serratus magnus, ■ , , , 

The limb is now free. The two teres muscles, the sub- 
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scapularis, and the supraspinatus and infraspinatus muscles 
go untouched with the amputated extremity. 

iraeiiiorrliag'c. — Tlie early ligature of the main vessel 
renders tlie bleeding in this formidable operation compara- 
tively slight. In resecting the clavicle and exposing the 
great vessels no noteworthy bleeding is encountered. In 
fashioning the anterior flap hremorrhage may be expected 
from several muscular arteries and from branches of the 
acromio-thoracic and long thoracic. The subscapular artery 
should not be disturbed, although its thoracic branch will 
be divided. 

In fashioning the posterior flap no vessels of any note 
will be encountered except muscular branches in the tra- 
pezius muscle, which are divided as the muscle is cut. 

It is during the fourth step of the operation that most 
hemorrhage is to be expected. It will come from the 
vessels descending from the neck or from the suprascapular 
and the posterior scapular. 
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Amputation op the Toes. 

In dealing with the anterior part of the foot it must 
be remembered that the foot rests upon the heel, the head 
of the metatarsal bones, and the inner margin of the soles. 
In amputation, therefore, every care should be taken to 
save as much as possible of the metatarsus, and especially 
of the first metatarsal bone and the phalanges of the great 
toe. The same care need not be taken to preserve every 
possible part of the four outer toes. A sloughing stump 
has often resulted from too great anxiety to preserve these 
almost useless digits. 

Inslmmcnt.s. — Stout, narrow scalpels, ' with blades 
from one inch to two inches in length, and with well- 
rounded points. A fine keyhole-saw, or minute Butcher’s 
saw. Bone forceps. Dissecting and artery forceps. Tapes, 
or strips of aseptic gauze, to retract the toes. Scissors, 
needles, etc, 

Position. — In all these operations upon the toes the 
patient should lie on the back, and the foot be brought 
well beyond the end of the couch. The surgeon should sit 
at the end of the table facing the patient. The assistants 
stand — facing the surgeon — one on each side of the end of 
the table. One should fix the limb and hold the toe,_ while 
the other attends to the wound. 

The operations included in this chapter will be dealt 
with in the following order : — 

A. Amputation of the distal phalanges. 

B. Disarticulation at the metatarso-phalangeal joints. 

C. Amputation of the toes en masse through the meta- 

tarsus. 
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a flap be cut, a pocket is made in which effusions may 
collect. 

Hcemorrhage. — Tlie two dorsal digital arteries will be 
cut at the corners of the dorsal- incision. They are small, 
and usually do not need to be secured. If the flap has 
been well cut, the two plantar digital arteries -will not be 
wounded, but will lie buried in the flap until they 
anastomose at its free end. They may readily be cut if in 
dissecting the flap back the knife is not kept close to the 

bone. They also lie near 
to the sides of the joint 
(plantar aspect), and may 
be easily wounded in care- 
less disarticulation. 

2. Amputation or 
Disui’ticnlation of the 
Phalaiig-cs of the Four 
Outer Toes. — In operat- 
ing upon the smaller toes 
the neighbouring digits 
should be held aside by 
the assistant by means 
of sterilised tapes. It is 
well not to use too long 
a scalpel. 

The terminal phalanges 
may be removed by the 
operation just described. 

In disarticidation of the second phalanx use the oval 
or racket incision (Fig. 42, a), and proceed precisely as in 
the corresponding operation in the hand (see page 87). 

Rcemorrhage. — Two dorsal and two plantar digital 
arteries are found cut in tlie lateral edges of the wound. 
The dorsal will require no attention ; the latter may be 
twisted. 

In amjmtaiion through the first phalanx employ the 
circular method. Make a circular cut round the phalanx 
at the level of the web ; cut to the bone. As the knife 
crosses the dorsum flex the toe so as to cut the extensor 



Fig. 42. — A, Disarticidation of the 
second phalanx of a toe by the 
racket or oval incision ; b, Dis- 
articulation of the great toe by 
the racket or oval incision. 
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tendon short. As the scalpel crosses the plantar aspect, 
extend the digit to its utmost. Separate the soft parts 
from the phalanx as high up as ])ossible, and divide the 
hone. Close the sheath of the flexor tendon (page 84). 
The vessels are cut as in the last instance. The cicatrix 
should he vertical, i.e. dorso-plantar. Amputation through 
the first phalanx may also he efiected by two lateral flaps 
of equal size cut by transfixion with a narrow bistoury. 

Comment . — In disarticulating the second phalanx, re- 
move the head of the first phalanx, or replace the operation 
by an amputation through the latter hone at the level of 
the web. The head of the first phalanx is large, and is 
apt to play the part of a foreign body between the other 
toes when it is left. Its removal is no detriment to the 
use of the foot. 

As has been observed elsewhere (page 95), the hone 
should he divided by a very fine saw rather than crushed 
by forceps. 

B. — DISARTICULATION AT THE METATAESO-PHALANGEAL 
JOINTS. 

1. — Disarticulation of lUe Great Toe at the 
Metatarso-Flialang^eal .Foint. — In this operation 
notice must he taken of the very large size of the head of 
the metatarsal hone. Its dimensions are increased by the 
presence of the sesamoid bones, which should never be 
removed with the phalanx. It is of considerable import- 
ance to the future use of the foot that the head of the 
metatarsal bone should be preserved, and it will be seen 
that the chief difficulty of the operation is to provide flap 
enough to cover the projection. It is important also that 
the scar should be away from the plantar surface and the 
line of the sesamoid bones. 

The joint can be readily made out by manipulation, 
especially on the inner aspect of the foot. It is placed 
about an inch behind the web. The projection of the 
sesamoids can also very easily be defined. 

(1) By Internal Plantar Flap (Faraheuf ). — The 
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surgeon sits to the front and the inner side of the foot. 
The four surfaces of the digit — doi’sal, piantar, interna], 
and external — should be noted and conceived to be each of 
equal extent. The joint-line is made out, and the toe being 
grasped with the left hand, the knife is entered over that 
line and at a point where the dorsal and internal surfaces 
meet. An incision, 2 cm. in length, is made along the toe, 
parallel to the extensor tendon and on the line between the 
two surfaces named. It is then curved downwards over 



Fig. 43.— DIS^RTIOU- 
lATION or THE GREAT 
TOE By INTERNAL 


the inner surface to the plantar margin 
(Fig. 43). The toe is now turned in, 
and the knife, placed beneath the mem- 
ber, is dra\vn across the plantar surface 
to the edge of the web between the toes. 
The knife is next held above the toe, 
and the incision completed by a cut to 
the point of starting, made by the 
shortest route. The whole of this in- 
cision should involve the skin only. 

It should now be deepened down to 
the bone in the same order. In draw- 
ing the knife across the plantar surface, 
extend the toe, so as to cut the flexor 
tendon high up. Dissect back the flap, 
keeping close to the bone. In so doing, 
the assistant should hold the toe and 


PLANTAR FLAP. tum it to one or other side as requii’ed, 

while the surgeon uses his left fingers 
to turn back the soft parts. Separate the tissues about 
the point of starting ; clear the soft parts from the 
surface of the joint. Forcibly extend the toe, and 
cut the glenoid ligament transversely close to the 
base of the phalanx. The joint is thus opened ; the 
ligament, with the sesamoid bones, remains behind. 
Divide the lateral ligaments, and finally cut the extensor 
tendon. Close the fibrous sheath of the flexor tendon 


by two fine catgut sutures. 

Hoimorrhage . — ^The outer plantar digital artery will be 
found cut close to the web, the inner vessel at the free end 
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of the inner flap. The dorsal digital vessels will probably 
not need to be secured. 

(2) By Racket or Oval Incision. — The toe is grasped by 
the left hand. The knife is entered about 1 cm. above the 
metatarso-phalangeal joint in the dorsal median line. It is 
continued down to the centre of the first phalanx, and when 
cai-ried round the toe to form the racket should just avoid 
the web (Fig. 42, b). The proceeding is identical with that 
described in disarticulation of the’ second phalanx (page 132), 
The joint should be opened fr6m below, tlirough the 
glenoid ligament. 

The fibrous sheath of the flexor tendon may be closed 
in the manner just described. 

Comment . — In disarticulating, the toe should be manipu- 
lated by the assistant, while the surgeon holds back the 
soft parts with his left fingers. The toe should be turned 
and twisted to the inner side when dividing the outer lateral 
ligament, and to the outer side when dividing the inner one. 
In dissecting back the flap, it is well to keep close to the 
bone, so as to avoid injury to the digital vessels. 

In disarticulating, also, care must be taken to keep 
close to the phalanx and to cut towards the bone ; 
the soft parts must be well dissected back and the liga- 
ments exposed. If such care be not taken, the plantar 
digital arteries — which lie close to the joint — will be divided. 
The cicatrix comes over the head of the bone and is vertical 
to the sole. 

The digital arteries will be found divided at the free 
margin of the flap on either side. 

When possible, the base of the first phalanx of the toe 
should be saved, on account of the important series of 
muscles to which it gives attachment (abductor and ad- 
ductor pollicis, flexor brevis pollicis, and transversus pedis). 
Although these muscles can no longer act upon the toe, 
they are of value 'in maintaining the strength of the sole. 

The skin in this region is often much thickened, and is 
consequently unyielding, and in adjusting flaps it is import- 
ant to take care that too much strain does not come upon 
the sutures. 
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2. Disarticulation of tlie Outer Toes at tlie 
ITIetatarso-Flialniiiteal Joints. — Tlie best operation is 
that by the oval or racket incision, described on page 135. 

C. — AMPUTATION OF THE TOES EN MASSE THROUGH THE 

METATARSUS. 

This operation is carried out upon the same principles as 
that just described. 

The best procedure is that of a long: plantar flap. 
The foot should project beyond the end of the table, and the 
surgeon should sit facing it. The points at which the bones 
are to be saivn must first be determined. The saw-line 
must be oblique, so as to follow the natural line of the 
metatarsal bones — -i.e. the section of the fifth metatarsal 
must be posterior to the section of the first metatarsal. The 
saw-cut, in fact, should be about parallel with the line of 
the web. The plantar flap may be cut first. This is done 
with the foot well flexed. 

Assuming the left foot to be the one operated on, the 
knife is entered at the inner margin of the foot, midway 
between the doz’sal and plantar surfaces. The point of 
entrance is over the first metatarsal, and is just behind the 
point at which that bone is to be divided. The incision is 
carried along the side of the foot until the level of the crease 
that separates the great toe from the sole is reached. It is 
now made to sweep across the plantar surface just behind 
the web. On reaching the outer sui’face of the little toe, 
the incision is carried back along the margin of the foot 
until a point is reached just posterior to the spot selected 
for the section of the fifth metatarsal bone. In making this 
plantar incision the surgeon should keep the foot rigid with 
his left hand, and at first the cut should be through the 
skin only. An assistant now takes the foot and keeps it 
well flexed .at the ankle, while the surgeon uses his left 
fingers to aid in dissecting back the flap. The flexor ten- 
dons should be divided as soon as the sepai’ation of the flap 
has been well commenced. While they are being cut the 
individual toes must be fully extended. 
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CHAPTER XI. 

Partial Amputation of the Foot. 

AMPUTATIONS THROUGH THE TARSO-METATAESAL JOINTS. 

These operations consist in the removal of single toes, 
with their respective metatarsal bones, and in the removal 
of the whole of the metatarsus by Lisfranc’s and Hey’s 
operations. 

Insti'iinicnts. — A stout knife Avith a blade three 
inches long. (For the flap operation upon the great toe a 
more slender knife, with a blade of about three and a halE 
inches in length). Narrow metal retractors. Lion forceps 
(in the event of the part being crushed). Dissecting, 
pressure, and artery forceps. 

Posilioii. — The same as for previous amputations. 
{See page 130.) 

DISARTICULATION OF A TOE, TOGETHER WITH ITS 
METATARSAL BONE. 

1. Disarticulation of tlic Orcat Toe, ivitli its 
Metatarsal Bone, by Oval or Racket Incision. — 

Having defined the metatarso-tarsal joint, grasp the toe 
with the left hand, and enter the knife at the inner 
border of the foot, just below the line of the joint. Carry 
the incision outwards, parallel to the articulation line, 
until the centre of the dorsal aspect of the metatarsal 
bone is reached. Now continue the cut straight down 
towards the nail, along the median line of the dorsum of 
the bone. Ihis incision will lie to the inner side of the 
extensor proprius pollicis tendon. On reaching the centre 
of the metatarsal bone, incline the incision to the web, then 
round the outer side of the root of the toe (the phalanx 
being turned out), and so on to the plantar aspect. Let 
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the knife cross the plantar surface transversely in the 
groove that sepai’ates the toe from the sole. Finally, curve 
the incision round the outer aspect of the toe to reach the 
dorsal ivound at the centre of the metatarsal bone. • The 
incision involves the skin only. 

Now deepen the dorsal cut. Divide the tendons of 
the extensor proprius and extensor brevis close to the 
metatarso-tarsal joint. Separate the soft parts from the 
inner and outer sides of the bone, keeping close to it, and 
cutting from the tarsus towards the toe. While effecting 
- this separation the assistant turns the toe to one or other 
side, and the surgeon uses his left fingers to draw away the 
soft parts. The assistant now partly extends the toe, and, 
the flexor tendon having been cut, the soft parts are 
dissected off from the plantar aspect of the bone. The 
bone should be bared back to the joint. The sesamoid 
bones are left behind. 

Care must be taken not to wound the communicating 
branch of the dorsalis pedis artery which runs between the 
two toes. 

The next step is to open the joint on the dorsal aspect, 
and so far as possible on the outer and inner sides. The 
surgeon now once more grasps the toe and divides the 
plantar and remaining ligaments. Last of all, the tendons 
of the peroneus longus and tibialis anticus are cut, and the 
toe with its metatarsal bone is free. 

Out the flexor tendon short, and close its sheath with 
fine catgut sutures. If the transverse cut at the commence- 
ment of the incision be not employed, the wound must start 
over the cuneiform bone. 

Hcemorrliage . — The dorsal digital branches (of the fii’st 
interosseous arteiy) to the sides of the toe are divided in the 
dorsal incision. The inner one will probably need no 
attention. In the plantar aspect of the wound are divided 
the termination of the internal plantar artery, the first 
plantar digital artery, and the internal digital branch to the 
great toe. There is great risk of wounding the communi- 
cating branch of the dorsalis pedis in the gap between the 
first and second toes. 
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2. Disarticniation of tlie liittlc Toe, its 

metatarsal Bone, toy tUe Oval ov Racket Incision. 

— The toe being grasped by the left hand, the knife is 
entered at the outer margin of the foot about 1 cm. 
behind the tuberosity or the fifth metatarsal bone. 
An oblique cut — ^parallel Avith the cubo-metatarsal joint 
— is made, and a median dorsal incision is carried thence 
to the neck of the metatarsal bone. Here the oval is 
made just as in the disarticulation of the great toe (page 
138). The subsequent steps of the operation are practi- 
cally identical with those already described. 

Hmmorriiage . — In the dorsal incision the dorsal digital 
arteries of the toe are divided, while the plantar digital 
vessels are found cut on the plantar aspect of the wound. 
Special care should be taken not to wound the plantar arch 
in disarticulating the base of the metatarsal. In a case in 
which this accident happened, not only was the bleeding 
very difficult to check, but secondary hpemorrhage occurred 
a feAv days later. 

Any one of the other metatarsal hones may be removed, 
Avith its corresponding toe, by the oval incision. The 
outer two bones may in like manner be removed together 
by the oval operation, the queue of the oval running along 
the interosseous space betAveen the two bones. 

These operations are of little practical Amlue. 

it 

/ 

LISFBANO’S OPERATION. 

A disarticulation of the anterior part of the foot at the 
tarso-metatarsal line. 

Instruments. — A strong, stout, narroAv knife, about 
four or five inches long in the blade; a scalpel; a saAV, Avhich 
will be required for Hey’s or other modification ; a narrow 
metal spatula ; pressure forceps, arteiy and dissecting 
forceps; lion forceps if the toes be crushed. 

Position. — The patient lies on the back. The foot 
is draAvn Avell beyond the end of the table, and is raised 
upon a support until on a level Avith the surgeon’s neck. 
The operator may stand to cut the dorsal flap, but should 
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sit at the end of the table facing the patient to cut the sole 
flap and complete the disai’ticulation. The assistants stand 
one on each side of the end of the table. 

Operation. (Right Foot.) — 1. The Dorsal Flap . — Grasp 
the extended foot with the left hand, so that the thumb is 
on the base of the fifth metatai’sal 
bone and the forefinger on that of 
the first, while the palm of tho 
hand faces the sole. The skin on 
the dorsum is stretched, and the 
knife is held in the free hand, with 
the forefinger on the back of the 
blade. In this position the dorsal 
flap is cut. The incision com- 
mences at the outer margin of the 
foot, just behind the tubercle of 
the fifth metatarsal bone (Fig. 44). 

For about an inch it follows the 
outer border of the bone. It then 
sweeps across the dorsum parallel 
to the line of the tarso-metatarsal 
joints and about half an inch in 
front of it. The cut is curved 
towards the toes, and reaches the 
plantar aspect of the inner border 
of the foot about half an inch in 
front of the tarsal joint of the 
great toe. It finally follows the 
inner margin of the foot, and ends Fig. 44.— lisfkanc’s aupu- 
three-fourths of an inch behind tation. 

the said joint. 

The assistant now holds the foot fixed in the extended 
position while the surgeon uses his left fingers to dissect 
back the dorsal flap. The dissection at first includes the 
skin only ; but when the integument has been retracted 
about one-fourth of an inch, the extensor tendons are 
divided. The flap contains therefore all the soft parts do-wn 
to the bones. It is important to well expose the meta- 
tarsus and to carry the flap back far enough to expose the 
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tarso-metatarsal joint-line. (See the Comment upon tte 
operation, page 144.) 

2. The Plantar Flap . — The plantar flap is now cut. 
The surgeon flexes the foot with the left hand, his thumb 
being along the line of the toes and his fingers on the 
dorsum. The knife is introduced at right angles to the 
surface of the now well-exposed sole. The incision, com- 
mencing on the outer side, follows the plantar edge of 
the fifth metatarsal for a short distance, and then sweeps 
obliquely across the sole to the neck of the fourth meta- 
tarsah It now traverses the sole just behind the line of the 
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heads of the metatarsus, and finally follows the plantar 
edge of the metatarsal bone of the great toe to join the 
extremity of the dorsal incision. The plantar flap is 
thus convex forwards, and the inner segment is longer 
than the outer (Figs. 44 and 49, a). 

The incision at first involves the skin and the sub- 
cutaneous tissues only. The assistant now grasps the toes 
and keeps them fully extended while the surgeon dissects 
back the flap. This should include the subcutaneous 
structures only until the hollow behind the heads of the 
metatarsal bones is reached. When this hollow is exposed, 
the tightly-stretched flexor tendons are divided by a 
vigorous transverse cut. The rest of the flap includes 
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all the soft parts down to the bones. These are dissected 
up by short transverse cuts with the knife while the operator 
pulls hack the flap. The separation is carried back as 
far as the line of the tarso-metatarsal articulations. 
The exposure of the peroneus longus will indicate when 
this line is reached. The tendon should for the present 
be left uncut. 

3. The Disarticulation . — Return to the dorsum. Grasp 
the foot with the left hand and extend it fully. Let an 
assistant hold back the dorsal flap with one hand wliile by 
means of a metal spatula he retracts and protects the 
plantar flap with the other. Enter the knife just behind 
the tubercle of the fifth metatarsal bone, and, cutting 
obliquely forwards and inwards, open the tarsal joints of 
the* three outer metatarsal bones. In this manoeuvre the 
tendons of the peronei bi*evis and tertius are divided. 
Now turn to the inner side of the foot, and open the joint 
between the first metatarsal and the inner cuneiform, 
cutting at the same time the tibialis anticus expansion. 
In the next place, open the joint between the second 
metatarsal and the middle cuneiform on its dorsal aspect. 
The complete separation of the metatarsal bone is difficult, 
and is thus effected : Hold the knife like a trocar and — 
keeping it nearly parallel with the dorsum of the foot — 
thrust the point in deeply between the bases of the first 
and second metatarsal bones (Eig. 45) until it is arrested by 
bone. The edge is turned towards the ankle. Now grasp 
the knife in the hand like a dagger, and elevate the handle 
until it is perpendicular to the dorsum of the foot, at the 
same time cutting in the direction of the external malleolus 
(Fig. 46). By this manoeuvre (the coup de mattre) the 
strong ligament of Lisfranc is sevei'ed. 

Divide any remaining ligaments, especially those on the 
plantar aspect of the joints, and finally the metatarsus is 
left attached only by means of the peroneus longus tendon. 
Draw this tendon out, and cut it at the outer angle of the 
incision, and the parts to be remoAmd are free. 

Left Foot . — Commence the dorsal and plantar incisions 
on the inner side of the foot. In disarticulating, open first 
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tlie joint between the metatarsal bone of the great toe and 
the inner cuneiform, then open tlie tarsal joints of the three 
outer metatarsals, and finally disarticulate the second 
metatarsal. 

lloemorrliage . — In the dorsal flap are divided the dorsal 
interosseous arteries (four), opposite to the interosseous 
spaces, and the plantar branch of the dorsalis pedis as it dips 
down between the bases of the first two metatarsal bones. 
In the plantar flap are divided the plantar digital branches 
of the external plantar, and probably that vessel itself, near 



Fig. 46.— THE COUP DE lIAtTRB IN tISFEANC’S AltPOTATION : SECOND STEP. 

(After Guenn.) 

the base of the second metatarsal. The terminal part of 
the internal plantar artery is also divided. 

Comment . — The dorsal flap having been made, the 
disarticulation may be at once proceeded with, and the 
operation completed by cutting the plantar flap from with- 
in outwards — i.e. piactically by transfixion. Or, the 
disarticulation having been effected from the dorsum, the 
plantar flap may be subsequently cut in the manner already 
described. On the other hand, the operation may be 
commenced by cutting the plantar flap, and then be com- 
pleted by the.making of the dorsal flap and by disarticulation. 

It is a common fault to make the dorsal flap too small. 
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and to limit it strictly to the dorsum. This flap should 
include not only tlie dorsal structures, but also the greater 
part^of those of the outer and inner margins of the foot. 

~ The relative sizes of the tAvo flaps may be estimated by 
noting the measurements of half the circumference of the 
foot at the amputation-line. An unduly large plantar flap 
forms an unwieldy pocket. If the dorsal incision be 
carried too far back, the joint betAveen the scaphoid and 
cuneiform bones may be opened by mistake on the inner 
margin of the foot. 


hey’s operation. 

This operation resembles Lisfranc’s procedure in all 
essential points, and differs only in this : the four outer 
metatarsal bones are disarticulated from the tai'sus, and the 
projecting end of the internal cuneiform bone is saAvn 
through, carrying the first metatai’sal bone with it. 
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CHAPTER XII 

Partial Amputation of the Foot {concluded^. 

Imputation through the medio-tarsal joint (chopart’s 

operation). " ^ 

This consists of a disarticulation of the foot at the medio- 
tarsal joint. 

Instruments and Position> — The same as for 
Lisfranc’s operation. 

Opcrntioii. — In its main points the procedure is 
identical with Lisfranc’s amputation. 

1. The dorsal'Jlap . — The incision commences at a point 
midway between the tip of the outer malleolus and the 
tuberosity of the fifth metatarsal on the outer side, and 
at a point just behind the tuberosity of the scaphoid on 
the inner side. The cut follows on either side the margin 
of the foot for a little distance, and is then so curved over 
the dorsum as to cross the bases of the metatarsal bones 
(Fig. 47). 

2. The plantar jiap extends between the two points 
first named. It follows in the main the lines of Lisfranc’s 
fiap, and has the same shape. It is so cai’ried over the 
sole as to cross the middle of the metatarsus (Fig^ 1^7' 
and 49, b). The flexor tendons are divided as soon as a 
little skin has been retracted. Both flaps contain all the 
soft parts down to the bones. The medio-tarsal joint-line 
should be well exposed. 

3. The Disarticulation . — In disarticulating, the foot 
may be conveniently held in the position of talipes varus, 
and be well extended. Cai’e must be taken to open the 
right joints. It is easy to open tlie scapho-cuneiform 
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joints in the place of the asti-agalo-scaphoid, and to actually 
leave the scaphoid behind. 

The tendons that ai’e especially to be noted in cutting 
the deeper .parts are the three perenei and the two tibials. 

Hcemorrhage , — In the dorsal flap, the dorsalis pedis 
artery is cut as it dips down between the first and second 
metatarsal bones. The metatarsal and tarsal branches of 
that vessel are also divided. The 
two saphenous veins come in this 
flap. 

At the anterior part of the 
inner segment of the plantar flap 
the internal plantar artery is 
divided, and near the base of the 
second metatarsal bone the end of 
the external plantar. In the outer 
part of the flap are the digital 
branches of the latter vessel. 

StJBASTRAGALOID DISARTICULATION. 

This operation consists of a 
disarticulation at the astragalo- 
scaphoid and astragalo-calcaneal 
joints. The astragalus is the only 
bone of the foot that is left behind, 
and forms the summit of the stump. 

Position mid Instruments. 

— The same as in the preceding 
operation. 

Farabeuf’s Operation by a JLarg:c Internal 
ami Plantar Flap. — In this procedure a large flap is 
cut from the sole and the inner aspect of the foot. 

1. The Line of Incision . — The incision is commenced 
at the outer margin of the tendo -Achillis at its insertion 
(Fig. 48, a), and is then curved up a little to reach the 
level of a point one inch below the outer malleolus. It is 
now carried forwards horizontallj'-, parallel to the outer 
border of the foot, and one inch below the malleolus (a to 



Fig. 47.— ohopart’s 

AMPUTATION. 
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b), and leaches a point (b) which is on a line connecting 
the base of the fifth metatarsal bone with the joints be- 
tween the scaplioid and cuneiform bones. It then curves 
sharply inwards across the dorsum of the foot (b to x), 





Fig. -18.— INNER AND OUTER SIDES OP THE RIGHT FOOT, TO SHOW THE 
INCISIONS IN FARABEOP’S SUBASTRAGALOTD AMPUTATION. 

V, The lines of Verneuil’s subastragaloid amputation. (For other refer- 
ences, see text.) 

a little in front of the joints named, and reaches the 
extensor proprius pollicis tendon at x. The incision next 
crosses the inner border of tlie foot so as to follow the line 
of the cuneo-metatarsal joint of the great toe (x to c). 

It now sweeps across the centre of the sole of the foot 
(c to d), and is next rounded off and curved back so as 
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to follow exactly the outer border of the foot as^ far as 
the external tuberosity of the os calcis (e). It is then 
curved up a little to end at the insertion of the tendo 
Achillis at A. {See also Fig. 49, E, and Fig. 50, a). : 

The foot must be turned from side to side by the 
surgeon’s left hand as the devious line of this incision is 
followed. The knife at first divides only the skin and the 
subcutaneous tissue. It is then made to follow the incision 
a second time — when the skin has retracted a little — and 
is carried to the bone. Care must be taken that the knife 
goes well down to the bone, and that all the soft parts 
are divided. To effect this the blade must be used with 
considerable vigour. The border or surface of the foot 
that is attached. must be put upon the stretch, so that the 
tendons are cleanly divided. The peronei tendons are 
especially difficult to ' cut. In making these deep sweeps 
with the knife the surgeon must take great care to avoid 
opening any joints, notably those between the scaphoid and 
the cuneiform bones. 

2. The Disarticulation . — The leg having been flexed 
upon the thigh, the'assistant turns the knee in with one 
hand and presses the lower part of the leg against the edge 
of the couch with the other. 

The foot projects beyond the edge of the table, with its 
outer sui’face well exposed and lying horizontally. 

Let the dorsal part of the flap (Fig. 48, x to a) be now 
dissected up sufiiciently to well expose the head of the 
astragalus ; divide the tendo Achillis ; open the astragalo- 
scaphoid joint on its dorsal aspect. Keep the knife 
between the bones, and, cutting backwards, pass it between 
the os calcis and the astragalus, and so sever the interosseous 
ligament. This entails no difficulty if the outer surface 
of the foot be well exposed, and kept upon the stretch with 
the left hand. As the ligament is divided, turn the os 
calcis more and more out. See that all the tendons, etc., 
are divided on the outer side of the foot, and that tile outer 
aspect of the os- calcis is bared to the periosteum. 

Kow with the left hand twist the foot round until it 
is in the position of the extremest varus. In this position 
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dissect — by cuts made from left to light in the left foot, 
and from right to left in the right foot— all the soft parts 
from the inner and under surfaces of the 6s calcis. 
Special care must be taken of the vessels which lie in the 
hollow on the inner side of that bone. 

Clear the under surface of the bone, still turning the 
foot out. When this process of enucleation is complete, 
the foot will have been so turned round that the dorsum 
will face downwards. Now separate the foot, and cut any 
neglected tendons short. 

The suture line on the stump is horizontal, and is on 
the outer side of the extremity. 

The operation is much easier on the left than on the 
right foot. In the latter case it may be more convenient 
to dissect up the great flap and bare the os calcis before 
the disarticulation is effected. 

No drainage-tube is required as a rule. 

Ummorrliage , — In the part of tlie flap A to b (Fig. 48) 

. are cut the posterior peroneal, the anterior peroneal, and 
branches of the tarsal and metatai’sal arteries. The largest 
of these is the first named, which runs just behind the 
malleolus. 

In the part b to x the tarsal artery and the dorsalis 
pedis — the latter a large vessel — are divided opposite the 
centre of the head of tlie astragalus. In the part x to n 
the internal and external plantar are cut. In the margin 
of the flap D to E branches of the latter vessel arc found. 
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CHAPTER XIIL 
Amputation of the Foot. 

Two procedures will be described 

A. Disarticulation at the ankle-joint. 

, B. Int'racalcaneal amputation of tbe foot. 

\f A. — ^DISARTICULATION AT THE ANKLE-JOINT (sTME’s 

amputation). 

This is the principal operation for removing the entire 
foot. The flap is made from the heel, the soft parts having 
been peeled oflf the os calcis. The two inalieoli, together 
with the articular surface of the tibia, are sawn oflf. 

The hlood supply of the heel-flap is a matter of great im- 
portance ; the two chief vessels of supply are the external 
calcaneal of the posterior peroneal on the outer side, and the 
internal calcaneal of the external plantar on the inner side. 
The first-named vessel is a continuation of the posterior 
peroneal. It runs just behind the inferior tibio-fibular 
joint, and then behind the outer malleolus to the heel. 
With regard to the internal calcaneal artery, the posterior 
tibial divides “ on a level with a line drawn from the point 
of tlie internal malleolus to the centre of the convexity 
of the Iieel.” This line is dangeroasly close to the line of 
the incision. The internal calcaneal artery arises from the 
external plantar, close to the bifurcation and under the 
fibres of origin of the abductor pollicis. Inasmuch as this 
is the chief vessel of the flap, the greatest care must be 
taken of it. {See page 155.) 

Minute branches may reach the flap from the internal 
malleolar of the posterior tibial and from the outer and 
inner malleolar of the anterior tibial. 
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In remo’inng the lower ends of the tibia and fibula the 
greater part of the anterior and posterior tibio-fibular 
ligaments, together with the interosseous ligament, are 
saved, while the transverse or inferior ligament is cut 
away with the bones. 

Tnsti'iiniciits. — A stout narrow knife, with a blade 
three inches long, a narrow but rounded point, and a large 
strong handle ; a scalpel ; a saw ; two metal retractors 
to hold back the flaps when sawing the leg bones; lion 
forceps ; pressure foi'ceps ; artery and dissecting forceps, 
scissoi’s, etc. 

Position. — The patient lies on the back, with the foot 
projecting beyond the end of the table and the toes pointing 
upwai’ds. Tlie surgeon sits facing the end of the table. 
The lower end of the leg is raised on a Volkmann’s pelvic 
support to the level of the surgeon’s face. The surgeon sits 
to cut the heel flap, and stands to cut the dorsal flap and to 
disarticulate. Two assistants stand facing the surgeon, one 
on each side of the end of the table. One steadies the foot, 
the other attends to the wound. 

The Operation. — An assistant steadies the leg vdth 
one hand, and holds the foot — by the toes — rigidly at a 
right angle to the leg with the other hand. 

1. The Heel Flap . — Tlie incision starts from the tip of 
the outer malleolus, and in a line nearer to its posterior 
than its anterior border. 

It is carried vertically down the heel, exactly at right 
angles to the long axis of the foot, runs transversely across 
the sole, and passing up vertically on the inner side of the 
heel, ends at a point about half an inch below the tip of the 
inner malleolus (Fig. 49, d). 

In making this incision, supposing the right foot to be 
operated on, the surgeon holds the ankle with the palm of 
his left hand on the dorsum of the foot, his thumb being on the 
outer malleolus and his forefinger on the inner malleolus. 

Entering the knife at the inner stai’ting-point, the 
incision is carried down to tlie sole and then across the 
plantar aspect of the os calcis at one cut. The knife is now 
re-entered at the outer starting-point, and is carried down 
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to meet the first incision at the sole. If an attempt be made 
to perform tlie incision at one cut, and to make the outer 
limb of the incision by cutting from the heel towards the 
leg, the knife may slip and cut too far up into the leg, 
running by the starting-point. 

On the left foot the same pre- 
caution is observed, but the 
incision is commenced on the 
outer side. 

Tliis incision should be 
carried well and cleanly down 
to the bone. The heel flap is 
now dissected back : the thumb- 
nail of the left hand is used 
with force to drag back the 
soft parts, while the knife is 
kept well on to the bone and 
pai'allel to the surface of the 
flap The os calcis must be 
laid perfectly bare. The great 
point in Syme’s amputation is 
to “ keep close to the bone.” 

The flap must be cleared 
from the tuberosities of the os 
calcis, and then from its pos- 
terior surface. 

2. The Dorsal Incision . — 

The surgeon now holds the 
foot in the left hand in the 
position of full extension, and 
connects the extremities of the 
heel incision by a cut which 
simply sweeps across the front 

of the ankle region. The dorsal and the heel incisions 
are about at right angles to one another. The cut includes 
all the soft parts down to the bone. The tendons must 
be cleanb' divided while the foot is kept on the stretch. 

3. 'The Disarticulation. — Tlie ankle-joint is at once 
exposed, the anterior ligament having been severed. The 



Fig. 49.— PLANTAK INCISIONS. 

A, Lisfranc ; B, Chopart ; o, Piro- 
goflf ; D, Syme ; a, Farabeuf’s 
subastiagaloid amputation ; r, 
Farabeuf’s amputation at the 
ankle. 
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Imife is now introduced into the joint and the lateral 
ligaments are divided, in both instances by cutting from 
within outwards. These complex ligaments are difficult to 
cut if attacTced from the outer side of the articulation. 
The posterior ligament is cut, the upper surface of tlie 
os calcis is cleared, and by the division of the tendo 
Achiljis the disarticulation is completed. 

4. The Removal of the Malleoli . — The soft parts are 
cleared irom the two malleoli and the lower end of the 
tibia, great care being taken not to damage the flap. The 
exposed bones are then divided by a horizontal saw-cut, the 
saw being applied about a quarter of an inch above the 
inferior margin of the tibia. 

The flaps may be protected by spatulte during the 
sawing. If it should be necessary, the malleoli may be 
held with lion forceps. 

Before the wound is adjusted by sutures, a hole may be 
made in the centre of the heelflap, and a drainage tube 
' introduced. 

Ihemorrhage . — The anterior tibial artery is cut in the 
dorsal flap just opposite the centre of the front of the ankle. 
The external and internal plantar arteries are divided in 
the inner section of the heel flap. The two vessels are close 
together. The following vessels may give rise to htemor- 
rhage : the internal malleolar of the posterior tibial 
behind the inner malleolus ; the anterior peroneal in front 
of the tibio-fibular joint ; the external and internal malleolar 
of the anterior tibial in front of their corresponding malleoli. 
The internal saphenous vein is cut in the dorsal flap, the 
external in the heel flap. 

Comment . — The amputation gives admirable results, and 
secures a sound and firm stump. The patient walks upon 
the natural tissues of the heel. The tendo Achillis forms 
an attachment with the mass of the cicatrix. With a 
properly adapted boot, a patient after Syme’s amputation 
can walk with little appreciable lameness. . 

The following special points in the operation must be 
noted : — 

1. It is important that the flap should be accurately 
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cut. In some text-books it is advised that the incision be 
carried from the tip of the outer malleolus to a point half an 
inch behind and below tbe inner malleolus. If this be done, 
there is great probability that the posterior tibial artery 
will be divided before its bifurcation, and the main artery 
of the flap (the internal calcaneal of the external plantar) 
be thus lost. 

If the flap he too large, thei’e is great difficulty in dis- 
secting it hack, and it will probably be dangerously scored 
and bruised in the attempt. 

2. In clearing the os calcis, the periosteum may be at 
the same time peeled off — as many advise — and so made to 
form an important constituent of the heel flap. In young 
subjects (under the age of fourteen years) the posterior 
epiphysis of the os calcis may be detached and left un- 
disturbed in the flap. 

In such subjects it generally comes away during the 
process of clearing the os calcis. In still younger patients — 
say those under ten — the superficial parts of the os calcis will 
be found imperfectly ossified, and chunks of the soft bone 
may be cut away in a too vigoi'ous dealing of the heel flap. 

3. It is desirable that all the articular surface of the 
tibia should bo removed, and, as the under surface of the 
bone is much domed, the section must be made as high up 
as a quarter of an inch to quite clear the summit of the 
concavity. In young patients the whole of the lower 
epiphysis may bo removed by a too liberal use of the saw ; 
the measurement (quarter of an inch) refei’s to adults. 


B. — INTllACALCANEAL AMPUTATION OF TUB FOOT. 

Pirog:ofl'’s Operation. — Tliis operation closely re- 
sembles Syme’s, save that the os calcis is sawn through and 
its hinder part is left in the heel flap. The lower ends of 
the. tibia and fibula are savTi through, and to this cut surface 
of hone the surface of the divided os calcis is adjusted. 

The 023cration usually described is a modification of 
Pirogoff’s original procediu’e. Pirogoff divided the cal- 
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caneum vertically and left the articular surface of the tibia, 
unless it was diseased. 

Position and Instruments . — The same as in Syme’s 
operation. The saw should either be a fine Butcher’s saw, 
or a slender saw with a movable back. Retractors are re- 
quired. 

Operation . — The incisions are nearly the same as in 
Syme’s operation, with these modifications : — They com- 



Fig. 50. — A, Farabeuf’s subastragaloid amputation; b, FarabeuPs ampu- 
tation at tbe ankle-joint; o C, Saw-cuts in Pirogoff’s operation; 
D D, Saw-cuts in Pasquier and Le Fort’s operation ; n shows also 
the saw-cut made in the os calcis in Tripicr’s operation. 


mence on the outer side, just in front of the tip of the 
malleolus, and end on the inner side a few lines in front of 
the internal process. The heel incision is carried a little 
farther forward than in Syme’s operation (Fig. 49, c). It is 
carried Avell down to the bone. The soft parts are dissected 
backwards from the os calcis for about a quarter of an inch. 

The dorsal cut is then carried out, and may be a little 
more convex than in Syme’s amputation. The ankle-joint 
is opened, and disarticulation efi'ected precisely as already 
described. 

The foot is now dragged forward and placed in the posi- 
tion of fuU extension. 
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The -whole of the upper surface of the os calcis is 
exposed. The saw is applied to this surface, one finger's- 
hreadth behind the astragalus, and is made to cut the 
bone obliquely, follo-wmg the lines of the now distorted 
heel incision. In sa-wing the bone, the soft parts must be 
- carefully retracted, and, in the position in which the foot is 
held, the saw runs nearly vertically. The greatest care must 
be taken not to damage the arteries in the inner part of the 
heel flap. 

The soft parts are now dissected from the lower ends of 
the tibia and fibula. The saw is applied to the anterior 
aspect of these bones, close to the articular surface of the 
tibia, and is made to cut so obliquely upwards that the saw 
emerges on the posterior aspect of the tibia, a finger’s- 
breadth above the articular surface (Fig. 50, c). Any 
unduly long tendons are dmded. The wound is sutured 
as in Syme’s operation, the cut surfaces of bone being 
thus bi-ought into close contact. 

Care must be taken in the after-treatment that the heel 
fragment is not draAvn up by the tendo Achillis. 

The vessels divided are the same as in the preceding 
operation. 

Comment . — Some surgeons make much larger heel flaps, 
carrying the incision forwards and downwards, so as to 
cross the calcaneo-cuboid joint, instead of dkecting it nearly 
vertically do-wnwards from the malleoli. 
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CHAPTER XIV, 

AjIPUTATrOJT OF THE LeG. 

The amputations may be dealt with in three regions : — 

A. Supramalleolar amputation. 

B. Amputation through the middle of the leg, 

0 . Amputation at the “place of election.” 

A. — SUPRAMALLEOLAR AMPUTATION. 

Itictitods. — -The following methods of operating will be 
described : — 

1. Oblique elliptical incision (Guyon’s operation). 

‘J. Large posterior flap. 

3. Teale’s amputation. 

Iiisti'iiiucnts. — A small amputation-knife, Avith a blade 
of about five inches ; a stout, somewhat narrow knife, with 
a blade four inches long, a narrow but rounded point, and a 
large, strong handle (this would be a modified resection 
knife, and is required for Guyon’s operation ; it may also be 
used to separate the anterior or posterior flap from the bones 
in the other amputations) ; a scalpel, an amputating saw, 
retractors, Wells’s artery and dissecting forceps, scissors, etc. 

Position. — The patient lies on the back, with the foot 
and loiver part of the leg projecting well beyond the end of 
the table. The surgeon should stand to the outer side of 
the right limb and to the inner side of the left. In per- 
forming Guyon’s amputation, lie may more conveniently 
take up his position at the foot of the table. 

1. Aiiipnfafion Olblique Elliplical Incision 
{Guyon’s Operation). — This operation a little resembles 
Syme’s amputation. It allows the terminal part of the 
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stump to be covered by the tissues of the back of the heel, 
and involves a low division of the bones. It can rightly be 
termed a supramalleolar amputation, and the medullary 
canals of the bones are not opened by the saw. 

The incision commences in front, at a point just opposite, 
the line of the ankle-joint, and ends behind, over the 
summit of the curve of the heel. 

Between these points the incision sweeps in a slightly 
curved manner from above downwards across the ankle. 
The cut on the inner side just skirts the malleolus ; on the 
outer side it passes a little in front of the corresponding pro- 
cess (Fig. 51, a). 

In making the skin incision the surgeon holds the foot 
in his left hand, and manipulates it himself. 

In dealing with the right foot it is convenient to turn 
the foot inwards, and to commence the incision at tlie lieel 
and on tlie outer side. 

The knife then traverses the external side of the limb, 
and reaches the front of the ankle. The foot being now 
turned outwards, the incision is carried back along the 
inner side of the foot to the heel again. On the left side, 
the foot having been turned inwards, the incision may be 
commenced in front, and be carried back to the heel along 
the outer aspect of the limb. When the foot has been 
turned outwards, -the ellipse is completed by drawing the 
knife from the heel to the starting-point across the inner 
side of the ankle. 

The first incision involves merely the skin and the sub- 
cutaneous tissues. The surgeon then proceeds to dissect 
up the posterior or heel flap. This must include all the 
soft parts down to the bone. An exception may be made 
of the peronei tendons behind the external malleolus. They 
need not be disturbed, and should not be divided until a 
level above the ankle-joint has been reached. Great care 
must be taken of the vessels on the inner side of the os 
calcis. The tendo Achillis is cut, and the soft parts are 
cleared away from the bones of the leg up to a point about 
tw o inches above the tips of the malleoli. It is convenient 
to sit in order to dissect up the posterior flap. 
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The foot should now be extended, and the anterior in- 
cision carried M-ell down to the bone, care being taken to 
avoid opening the anlde-joint. The soft parts on the front 
of tlie leg ai'e dissected up to the level named. 

' Eetractors having been adjusted, the surgeon divides 
the bones horizontally well above the bases of the malleoli 
(Fig. 51, a). 

The posterior tibial nerve should be dissected out and 



removed. 

Hmmorrhage . — -The anterior 
tibial artery is divided near the 
anterior border of the tibia. The 
posterior tibial vessel is cut at 
the inner side of the heel flap, 
while the termination of the 
peroneal is severed at the outer 
side. 

In the soft parts in front of 
the outer malleolus the anterior 
peroneal is divided. 

2. Amputation by a 
I^arg-e Posterior Flap. — 
Two flaps are made, the pos- 
terior being the larger. The 
length of the posterior flap, when 
completed, is equal to that of 
half the circumference of the 


Pig. 51. — A, Guyon’s supra- limb at the saw-line. This is 
s“w-UnSor''that“^^^ af^r retraction has been allowed 
B, Duval’s supramalleolar for. As the flap may be con- 
amputation : 6, saw-line for gidered to lose about one-third 
at opera ion. length by retraction, 

the posterior flap, as originally marked out on the skin, 
will to this extent exceed in length the measurement given. 

The anterior flap is about one-fourth of the posterior. 
The flaps may be conveniently fashioned as shown in Fig. 
54, A. The posterior flap reaches, so far as the skin limit is 
concerned, to about the insertion of the tenda Achillis. 
The internal vertical incision which limits it descends in 
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front of the inner border of the tibia. The external 
vertical incision lies behind the fibula. 

(1) The surgeon stands in the position already indicaf ed. 
On the right side the foot should be turned well out, and 
the inner vertical incision made from above downwards to 
the level of the insertion of the tendo Achillis. The foot 
being now turned inwards, the external vertical incision is 
made in like manner from above downwards, and meets ^ 
the companion cut at the tendo Achillis insertion. On 
the left limb the foot may at first be turned inwards,’ and 
the cutting of the flap be commenced on the outer side. 
The incision should involve the skin only, and should be so 
made that the integuments can retract well all round. 
The tendo Achillis is now divided. 

(2) The next step in the operation must be carefully 
performed. The limb having been well turned upon its 
outer side, an incision is made tlu'ougb the exposed muscles 
down to the tibia. This deep incision, which follows the 
line of the skin-cut, may be about two inches in length. It 
should be deepened by separating the muscles from the 
tibia. The limb is then turned upon its inner side, and a 
like incision is made down to the fibula, and the wound is 
deepened, as far as it extends, by separating the muscles 
from that bone. In this manner two deep latei’al slips or 
.gaps (fentes) are made down to the bones through the 
whole thickness of the posterior flap. 

The thumb having been thrust into one of these 
gaps, and the forefinger into the other, the soft parts 
at the back of the limb can be pinched up by the 
surgeon’s left hand. The foot is maintained in the flexed 
position, while the posterior flap is completed by cutting 
from without inwards. The posterior flap so fashioned leaves 
the bones and the interosseous membrane practically free. 

(3) The anterior flap is now cut. The soft parts are 
divided down to the bones as soon as the skin has fully 
retracted, and are then dissected up so as to leave the bones 
and the interosseous membrane on this aspect of the limb 
practically bare also. 

(4) Eetractors having been adjusted and the inter- 
G 
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osseous membrane divided, the tibia and fibula are sawn 
through j the posterior tibial nerve is dissected out and 
removed. 

Deep sutures may be passed between the muscular 
masses upon the front and back of the limb. ' 

Hoimorrhage . — The anterior tibial artery is cut in the 
anterior flap, in front of the interosseous space. The 
posterior tibial and peroneal vessels are divided pos- 
teriorly, the former about the middle of the flap, and the 
latter in a line with the fibula. The internal saphenous 
vein may be cut in making the internal vertical incision. 
It usually, however, lies wholly in the posterior flap, at the 
lower 'and inner angle of which it is found divided. 

3. Teale’s Amputalion by a L-arge Anterior 
Flap. — The lower third of the leg is considered to be a 
particularly favour-able position for the practice of Teale’s 
amputation. 

The circumference of the limb having been taken at the 
level of the future saw-line, the anterior flap is so marked 
out that in its length as well as in its breadth it shall be 
equal to one-half the circumference. 

The posterior flap should be one-fourth the length of the 
anterior flap, and rvill include the remaining half of the 
circumference of the limb. 

The lateral incisions follow the margins of the tibia 
and fibula. The limits of the greater flap may be con- 
veniently marked out upon the skin rvith ink. 

The position of the surgeon and his assistants has been 
already indicated. 

The anterior flap may be commenced on the inner side 
of the limb on the right side, and on the outer aspect on 
the left side. The two lateral incisions should be made by 
cutting from above downwards. It should be remembered 
that the anterior flap is rectangular, and of the same size 
all the way down. 

The incision marking out the great flap should at first 
concern the skin only. The incision is then deepened 
down to the bones. The foot should be extended while the 
tendons at the end of the flap are being divided, 
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The anterior flap should contain all the soft parts on the 
front of the limb. These should be carefully dissected up 
from the bones and from the interosseous membrane. The 
flap contains the anterior tibial artery in the whole of its 
length. 

The posterior flap may be completed by a simple 
vigorous transverse cut across the back of the limb from 
the skin to the bones. 

The foot should be flexed during this manoeuvre. The 



Fig. 62.— STUMP LEFT AFTEB TEALE’S AMPUTATION OP THE LEU. 

flaps having been retracted to a little beyond the saw-line, 
the retractors are applied, the interosseous membrane is 
divided, and the bones are sawn through. 

When the wound has been closed by sutures, the stump 
has the appearance shown in Fig. 52. 

Hcemorrhage . — Tlie anterior tibial vessels are divided 
at the free lower end of the anterior flap, and at about its 
middle. The posterior tibial artery is found cut upon the 
face of the posterior flap and towards its inner side, the 
vessel lying between the margins of the flexor longus 
digitorum and flexor longus pollicis. 

The peroneal vessels are divided on the outer part of 
this flap, close to the .fibula, and under cover of the flexor 
longus pollicis. 

The long saphenous vein will be found in the anterior 
flap, the short saphenous in the posterior flap. 

Comment . — Inasmuch as the leg narrows towards the 
ankle, it is easy, by following the general lines of the limb, 
to make the anterior flap too narrow below. 
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It is claimed for this amputation that the bones are 
covered by a flap which does not contain too much muscular 
tissue, and which possesses an artery in its entire length. 
It is also urged that the cicatrix is placed at the back of 
the stump, and is not exposed to pressure. 

The operation has not been received with so much 
favour in other countries as it • apparently enjoys in 
England. It is an amputation of little utility and of 
limited application. 

The main bone to be covered at the end of the stump is 
the tibia. The anterior flap afibrds this, bone in large part 
a covering of skin only, and the integuments on the front 
of the leg are usually quite thin. The anterior flap, more- 
over, is of very unequal thickness, containing skin only at 
its inner part, and a substantial mass of muscle at its 
outer side. 

It has been pointed out that a portion of the anterior 
flap may be cut from the dorsum of the foot ; but the 
tissues .of that part are ill adapted to form the free end 
of a principal flap. The skin there is very thin, the sub- 
cutaneous tissue is scanty, and the soft parts beneath are 
represented almost exclusively .by tendons. 

It must be pointed out that Teale’s amputation makes 
a great demand upon the structures on the anterior 
aspect of the limb, and involves a comparatively high 
division of the bones. 

Further, the doubling of the artery upon itself round 
the end of the bone is a drawback. As a matter of fact, 
the resulting stump is so poorly nourished and so apt to 
ulcerate that in some cases no pressure whatever can be 
borne on it. _ • 

Of the other operations above described, it may be said 
in general terms that Guyon’s amputation by oblique 
elliptical incision is the best when a low division of the 
bones is possible, and that the most suitable mode of 
amputating the leg in its lower third is by means of 
the long posterior flap (p. 160). 

A mode of amputation by a modified circular method is 
shown in Fig. 53, a. 
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B. — AMPUTATION THROUGH THE MIDDLE OP THE LEG. 

The procedure best adapted for this region is the 
following : — 

Amputation by a Liavs'e Posterior Flap {Hey’s 
Operation). 

Tnstruments. — ^An amputating-knife with a blade about 
five inches in length ; a stout scalpel ; an amputating-saw ; 
retractors (the linen retractor used to protect the parts 
during the sawing of the bones may have three tails, the 
centi’^ and narrower slip being passed through the inter- 
osseous space) ; pressure forceps ; artery and dissecting for- 
ceps ; a periosteal elevator or rugine ; scissors, etc. 

Position . — ^The patient lies upon the back, with the leg- 
and knee beyond the end of the table. In dealing with the 
right limb, the surgeon stands to the outer side of the leg ; 
in dealing with the left limb, to the inner side. One as- 
sistant stands or sits facing the end of the table. He holds 
the foot and leg, and manipulates it during the operation. 
A second assistant stands facing the surgeon and to the 
left of the patient, and attends to the sponging, etc. 

The circumference of the limb at the saw-line having 
been noted, the posterior flap is so made that its length 
and breadth are equal to a third of that measurement — i.e. 
are equal to the diameter of the limb. 

The anterior flap is about a third of the length of the 
posterior one. The large posterior flap is U-shaped. The 
main incisions are commenced about one inch below the 
point at which the bones are divided. The inner limb 
of the U of the posterior flap is just behind the internal 
border of the tibia, while the outer limb of the U runs 
posteriorly to the peronei muscles (Fig. 53, b). These muscles 
are consequently found divided in the anterior flap. 

(1) The operation is commenced by cutting the large 
flap. On the right side the limb is turned upon its outer 
surface (i.e. with that surface looking downwards), the knee 
is flexed, and the inner vertical incision is made from above 
doAvnwards. The inner segment of the bend of the U is 
then completed. The leg is now turned upon its inner 
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Fig. 53. — ^A, Modified circular 
supramalleolar amputation ; 
(i, saw-line of same ; b, 
Hey’s amputation: b, saw- 
line of same; c, Circular am- 
putation at “the place of 
election ” : c, saw-line of 
same ; D, Gritti’s operation. 
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side, and the outer vertical in- 
cision is made by cutting from 
above downwards. In Snishing 
it, the bend of the U, the ter- 
minal part of the flap, is com- 
pleted (Fig. 53, b). On the lef^ 
leg the limb may be first turned 
upon its inner side (z.e. with that 
surface looking downwards), and 
the operation commenced by 
cutting the outer vertical in- 
cision. The incisions thus made 
concern the skin only, and the 
integuments are well freed along 
all parts of the cut. 

(2) The leg is now flexed 
upon the thigh, and the knee 
turned outwards so as to expose 
the calf. When in this position, 
and while the foot is flexed, the 
gastrocnemius muscle is picked 
up between the fingers and thumb 
and is divided transversely at the 
level of the retracted skin. 

(3) Two short, deep,, vertical 
incisions ax’e now made from 
above downwards through the 
soft parts ateztber margin of the 
flap. These incisions extend to 
the bone : the iimer direct to the 
tibia, the outer to the fibula 
behind the peronei muscles. 

In the gaps thus made the 
thumb and fingers of the left 
hand are inserted, and the muscles 
of the calf, being firmly grasped, 
are lifted up from the bones. 

The muscles are now care- 
fully separated from the bones 
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along these two short lateral incisions with a stout scalpel 
until the middle of the flap is entirely free, and the thumb 
and forefinger can be made to meet between the deep 
muscles and the bones. These muscles and the vessels they 
carry with them are finally divided at their lower parts by 
a vigorous transverse cut. To efiect this, the amputating- 
knife is introduced between the separated muscles and the 
bones, and is made to cut from within outwards. The 
posterior flap is now quite free below, and the soft parts 
above are cleared away from the tibia and fibula and inter- 
vening membrane until the level of the saw-cut is reached. 

(4) The anterior flap is made by passing the knife in a 
curved manner across the face of the limb. The incision at 
first involves the skin only. When retraction has taken 
place, the muscles are cleanly divided down to the bones. 
These muscles are then dissected up as far as the level of 
the futm'e saw-cut, the interosseous membrane being thus 
bared in front as well as behind. 

(5) Retractors having been applied, and the interosseous 
membrane divided transversely, the bones are sawn through. 
The periosteum may be separated from the lower end of the 
tibia. 

The prominent projection of the anterior boi’der of the 
tibia should be removed with the saw in the manner de- 
scribed on page 171. {See Fig. 55.) 

The posterior tibial nerve is dissected out and removed. 

Bcemorrhage . — The anterior tibial artery is divided at 
the free end of the anterior flap, the posterior tibial and 
peroneal vessels at tlie free margin of the posterior flap. 
The position of these vessels has been already indicated. 

C. — AMPUTATION AT THE “PLACE OF ELECTION.” 

The term “ place of election ” refers to the spot at which 
the bones are divided. This point is about a hand’s- 
breadth below the knee-joint, and is about, or a little above, 
the great nutrient foramen of the tibia. The tibia is here 
still of good size, the cancellous tissue is considerable, but 
the medullary canal has commenced. 
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Fig. 64. — A, Amputation of 
lovfor part of ieg bj long 
posterior flap; B, Amputa- 
tion at the “place of elec- 
tion ” bj large external flap 
(Farabeuf’s operation) ; c, 
Carden’s amputation ; n, 
Lister’s modification of the 
same. 


The following are the methods 
de-scribed : 

1. Large external flap (jFara- 
beuf’s operation). 

2. Equal lateral flaps. 

1. Amputation by JLarg’e 
lilxtcrjial Flap {Farabeuf’s 
Operation). 

Instruments . — -An amputat- 
ing-lcnife witli a blade from five 
to six inches in length. A stout 
scalpel. An amputating saw. 

^ A jJeriosteal elevator. Retrac- 
tors. Six pressure forceps. 
Artery and dissecting forceps. 
Scissors, etc. 

Position . — The patient lies 
upon the back, and is so placed 
that the middle of the thigh 
rests upon the edge of the 
table. The sound limb is se- 
cured out of the I’ange of the 
operation. 

In operating upon the right 
leg, the surgeon stands through- 
out on the outer side of the 
limb. In amputating the left 
leg, he should stand at the end 
of the limb, and a little to the 
outer side of it, while making 
the preliminary skin incisions. 
While dissecting up the flap and 
completing the opei'ation, he 
should stand to the inner side 
of the limb. 

One assistant is placed at 
the end of the limb, to manipu- 
late the foot and leg. The 
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second assistant stands upon the opposite side of the limb 
to the surgeon, whom he faces. 

Operation . — The external flap is U-shaped. Its length 
is equal to that of the diameter of the limb at the level of 
the future saw-Hne — i.e. is equivalent to one-third of the 
circumference of the leg at the same level (Fig. 54, b). 

The anterior limb of the U is commenced opposite to the 
saw-line, and in passing down the leg runs parallel with and 
just to the inner side of the anterior border of the tibia. 

The posterior limb of the U follows a line on the back 
of the calf diametrically opposite to the anterior limb. The 
posterior incision ends, however, above, at a point about 
IJ inches below the commencement of the anterior limb of 
the U. 

(1) The operation is commenced by mai'king out the 
external flap by a skin incision. 

In the case of both the right and the left leg, the knee 
should bo flexed and the limb turned upon its inner side — 
i,e. so turned that its outer aspect is well exposed to the 
surgeon. The position of the operator while making the 
skin incisions has been alluded to. On the right side the 
incision inay be commenced in front, and may be completed 
in one sweep, the anterior wound being thus made from 
above downwards and the posterior from below upwards. 
In the case of the loft limb, both of the vertical incisions 
can be more conveniently made by cutting from above down- 
wards, and can be subsequently joined by the terminal curved 
incision. 

(2) The next step in the operation is to free the skin 
along the whole length of the incision, so that it may 
retract. The integuments are merely freed, not dissected 
up. 

(3) The limb being turned outwards, the knife is passed 
across the inner side of the leg, from the upper end of the 
posterior incision to a point on the anterior cut ajjout IJ 
inch below its commencement (Fig. 54, b). This in- 
cision is slightly curved, and involves the skin only. The 
integuments are lightly freed along the line of the incision. 

(4) The limb being again turned with its inner -surface 

Q* 
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cl^)^vTl wards, the operator proceeds to dissect up the great 
flap, which should contain all the soft parts down to the 
bones. 

The flap is separated along the anterior limb of the U 
incision by cutting from above downwards down to the 
bone along the outer side of the anterior border of the tibia. 
The fingers of the left hand are thrust into the gap so made, 
and the tibialis anticus is separated from the bone. When 
the muscle is sufficiently separated, it is cut obliquely from 



Fig. 55. — JIETHOD 
OF SAWING THE 
TIBIA. 



Fig. 66.— METHOD OP 
SAWING THE BONES 
OP THE LEG. 


Fig. 67.— JIETHOD OP 
SAWING THE BONES 
OP THE LEG. 


above downwards and outwards, with the result that the 
section of the muscle will be thin when the margin of the 
skin is reached. 

The Avhole of the soft parts involved in the external flap 
are dissected up from the bones and interosseous mem- 
brane. In effecting this the finger and the handle of the 
scalpel are used more freely than the knife. The muscles 
should be cut obliquely at their lower extremities, so that 
the section of muscle close to the free margin of the skin 
. — i.e. at the bend of the U — ^.shall be quite thin. The 
anterior tibial artery is divided at the free end of the flap 
in making one of these oblique sections of the muscles 
(Fig. 58). 
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In dissecting up the soft pai-ts, great care must be taken ' 
not to dissect the flap up too fai-. If this be done, it is 
possible to reach the spot where the anterior tibial artery is 
piercing the interosseous membrane, and to actually divide 
the vessel at that spot. 

The future of the operation depends upon the integrity 
of this artery. 

(5) The soft parts included in the small inner flap may 
now be cut by transfixion at the level of the retracted skin. 
The muscular tissue so divided must be in the next place 
separated from the bones up to the level of the saw-line. 
The bones and interosseous membrane should he bared. 
The retractors are now applied and the bones sawn 
through. 

(6) The manner in which the hones are-sawn is of some 
importance, especially as the prominent anterior border of 
the tibia is apt to project into the anterior wound when 
the flaps have been adjusted The remarks now to be 
made apply to all amputations in this region. 

The interosseous membrane having been incised, the 
periosteum covering the tibia is divided by a circular cut. 
This circular cut is joined from above by two lateral 
vertical incisions through the investing membrane. The 
two flaps — anterior and posterior — of periosteum thus 
marked out should be separated from the bone by an 
elevator. If preferred, these flaps may be dissected up 
from the bone with the deepest layers of muscle j or, on the 
other hand, the periosteum on the posterior surface of the 
tibia may be ignored, and only the anterior segment pre- 
served. Some surgeons strip up the periosteum from the 
fibula also. 

The periosteum is retracted to a point just above the 
saw-line. The surgeon stands in the same position — i.e. 
to the outer side of the right leg and to the inner side of 
the left — and divides the fibula first. The limb is still so 
placed that the external surface is uppermost. In sawing 
the left fibula, the point of the saw is directed downwards, 
towards the floor. In dividing the right bone, the point 
of the ins.trument is directed upwards, towards the ceiling. 
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The fibula should be divided about 1 cm. above the tibia, 
and the saw should pass obliquely from above downwards 
and inwards (Fig. 56). The saw is now entered upon 
the inner surface of the tibia, above the level at which the 
bone is to be divided. The instrument is made to cut down- 
wards and outwards for a certain distance (Fig. 55, a). The 

transverse saw-cut is 



Fig. 58.— APrSAKANOE OP THE STOMP APTER 
THE AMPOTATION OF THE EEC AT THE 
“place OF election” by a LARGE EX- 
TERNAL FLAP. (Farabcuf.) 


now made from befoi-e 
backwards (Fig. 55, 
b), with the result 
that the whole bone 
is divided, the piece 
marked out by the 
first saw-incision 
drops oflT, and the 
tibia presents a slop- 
ing surface on its 
inner side. 

This method of 
dividing the bones is 
adapted to the ampu- 
tations by external 
flap or by two lateral 
flaps. 

In the case of 
amputation by antero- 
posterior flaps or by 
the circular method, 
the fibula may be cut 
at the same level as 


the tibia, and the 
anterior margin of the tibia should then be removed by a 
sloping saw-cut, the instrument being applied in the manner 
just detailed (Figs. 55 and 57). 

The periosteal flap or flaps having been adjusted over 
the divided bone, and any deep sutures having been in- 
serted, the operation is completed by closing the surface 
wound. 

Hcemorrhage. — The anterior tibial artery is divided at 
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the free end of the external flap. The posterior tibial and 
peroneal vessels are cut close together, and lie on the same 
plane upon the face of the inner flap. (Fig. 58.) 

Several muscular branches ■will require ligature notably 
the sural arteries connected with the gastrocnemius muscle, 
and the large branch from the posterior tibial artery to the 
soleus. The nutrieirt artery of the tibia will be divided at 
or about its entrance into the bone. 

Comment . — An excellent stump results from this 
operation. The cicati'ix comes upon its inner side and is 
well removed from pressure. The bones are admirably 
covered, and, if the operation be carefully carried out, the 
vitality of the great flap is ensui-ed. 

2. Amputation 1>y ISqnal liateral flaps. — The 
general shape and position of the flaps are shown in Fig. 59, A. 
The flaps are semilunar in outline. The anterior median 
incision is commenced some 2 cm. below the future saw- 
line, and is carried- vertically downwards just to the outer 
side of the crest or anterior border of the tibia. The 
posterior incision is commenced on the back of the leg, at a 
point diametrically opposite to the commencement of the 
anterior incision. 

In length each flap should slightly exceed the half- 
diameter of the limb at the saw-line, retraction^ being 
allowed for. 

The flaps are dissected up as skin-flaps. 

A little way below the saw-line the soft parts of the 
limb are divided transversely down to the bones. They 
are then separated from the bones, and the operation is 
completed as in amputation by the circular method. The 
bones are divided as shown in Fig. 56. 

This operation is merely a modification of the circular 
amputation. It is easier to perform. The cicatrix is 
terminal, and is antero-posterior instead of being transverse. 
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CHAPTER XT. 

Disarticulation at the Knee-Joint. 

The following nictlio<1s are here described : — 

1. Disarticulation by lateral flaps (Stephen Smith’s 

operation). 

2. Disaidiiculation by elliptical incision (Bauden’s 

operation.) 

1. Disarticulation l>y Dateral Flaps.— - 

Smith's Operation .) — The flap consists of the integuments 
only, the posterior muscles being divided transversely about 
the level of the articulation. 

Instruments. — An amputating-knife with a blade 
6 to 6 inches in length ; a stout scalpel ; six jii’essure 
forceps ; ai’tery and dissecting forceps ; retractors ; 
scissors, etc. 

Position . — The patient lies upon the back, and is so 
placed that the middle of the thigh rests upon the lower 
margin of the table. The sound limb is secured out of the 
way. The surgeon stands to the outer side of the right leg, 
to the inner side of the left. One assistant, placed at the 
extremity of the limb, holds the leg and manipulates it as 
i-equired. The second assistant stands facing the surgeon, 
and attends to the flap, the sjionging, etc. 

Operation . — The flaps are of somewhat semilunar out- 
line. The incision commences in front, in the median line, 
about one inch below the tubercle of the tibia. It is carried 
in a curved manner across the most prominent part of the 
outer side of the leg, and is then made to slope upwards to 
reach the middle line at the posterior aspect of the limb. It 
terminates as a vertical cut opposite the centre of the 
interarticular line. 
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A second incision begins at tlic same point on the front 
of the limb as the first, and pnr- 
svies a similar direction across the 
inner side of the leg, meeting the 
first incision at the median line 
upon the postei’ior aspect of the 
extremity. The inner fiap shoxild 
be a little fuller than the outer, 
in order to ensure a sufficient 
covering for the internal condyle, 
which is longer and larger than 
the external. 

Tlie outline of the flaps is 
shown in Fig. GO, A. 

(1) The skin incisions on both 


the 


right 


and the left leg are 


more conveniently made by cut- 
ting from behind forwards. The 
knife is entered at the posterior 
aspect of the limb, at a spot 
opposite to the centre of the 
interarticular line, and is drawn 
forwards, first upon one side of 
the limb and then upon the other, 
to reach the point of meeting one 
inch below the tubercle of the 
tibia. 

"Wliile the outer incision is 
being made the limb is rotated 
inwards, and vice versd. 

(2) The skin is freed all round, 
and the two flaps are dissected up. 

They should include all the soft 
parts down to the tendons and 
muscles, which are well laid bare, 
but are as yet left uncut. The 
patellar ligament is cut as soon 

as it is reached, being divided against the tuberosity of the 
tibia. 



Fig. 59. — A, Amputation at 
the “place of election” 
by lateral flaps', n, Dis- 
articulation at tlie knee 
by long anterior flap. 
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The flaps are retracted to the level of the joint-line. 

(3) An incision is now made along the extreme upper 
margin of the tibia. This incision, which is transverse and 
concerns the anterior and lateral aspects of the bone, 
divides everything down to the bone, including the ilio- 
tibial band, the tendons of the 
sartorius, gracilis, semitendin- 
osus, and biceps muscles, the 
internal -and external lateral 
ligaments, and, lastly, the co- 
ronary ligaments attaching the 
semilunar cartilages. The knife, 
indeed, enters the joint between 
the upper surface of the tibia 
and these cartilages, and it is in 
this manner the articulation is 
opened. In dividing the coronary 
ligaments the knife should be 
entered at the sides of the joint 
and not in front. 

The knee is now flexed, and 
the two crucial ligaments are 
carefully divided from before 
backwards. 

(4) Nothing remains but to 
divide by a vigorous transverse 
cut the soft parts still connect- 
ing the leg with the thigh, viz. 
the posterior ligament of the 
nj AmputatTon -joint, the popliteal vessels and 

by lateral flaps. nerves, the popliteus and gas- 

trocnemius muscles, and the 
semimembranosus or other undivided tendon of the ham. 

Before makiiig this final incision, the assistant who is 
retracting the flaps should compress the popliteal artery 
against the lower end of the femur. 

Bryant advises that the condyloid origins of the 
gastrocnemius should be removed, but there appears to 
be no need for this step. 
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lI(cmo}rliage.~T!he popliteal artery and vein arc the 
only vessels o£ any size requiring ligature. ^ Ligatures will 
probably be needed for the sural nrlerics, tlic azygos 
artery, for branches of the superior articular vessels 
(especially on the outer side), and for the superficial division 
of the anastomotica magna (on the other side of the limb). 

Comment . — This operation provides an excellent and 
complete covering for the condyles of the femur. When 
the edges of the flaps are brought 
together the wound looks directly 
downwards as tlie patient lies in bed. 

The stump, therefore, is admirably 
provided for in the matter of drain- 
age. 

^ The cicatrix lies in an airtero- 
poaterior direction between the con- 
dyle^ and. in process of time 
occupies the intercondyloid notch. 

Into this depression it sinks, and 
the prominent condyles serve to 
effectually protect it from pressure. 

It will be seen, moreover, that the 
scar is in time drawn towards the 
posterior aspect of the limb, and is 
thus further protected from pressure 
when an artificial leg is worn (Fig. 61). 

2. Disarticiilation 1>y Xfllip- 
tical Incision {Bauden's Operalioii ). — ^The instruments 
required and the 2Msiiion of the patient and the surgeon 
are the same as in the previous operation. 

The interarticular line having been made out, the 
antero-posterior diameter of the limb at this line is esti- 
mated. The elliptical incision is so planned that its lowest 
part crosses the crest of the tibia at a distance below the 
joint-line equal to the antero-posterior diameter of the limb. 
Tlie highest part of the ellipse reaches the median line pos- 
teriorly at a distance of half a diameter below the same line. 
The incision is inclined at an angle of 30 degrees (Fig. 62, a). 

The incision is carried through the integuments, which 



Pig. 61. — THE STOMP 
AFTER STEPHEN 
smith’s amputation 

AT THE KNEE-JOINT, 
{After Bryant.) 
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are then well freed along the 
Avhole extent of the wound. 

The skin on the anterior 
aspect of the limb is turned up 
in ^he form of a, cuff, while 
that upon the posterior side of 
the leg: is disjilaced uj)wards 
by gliding merely. 

By the employment of these 
two methods the integuments 
are retracted as far as the 
patella, the knee-joint being 
kept extended during the pro- 
cess. 

The limb is now flexed a 
little, the patellar ligament is 
divided, and the articulation 
is entered by passing the knife 
between the semilunar carti- 
lages and the head of the tibia, 
as in the operation last de- 
scribed. 

Both the patella and the 
semilunar cartilages are pre- 
served. 

The ligaments having been 
divided as already described, 
the soft parts at the back of 
the joint are severed 6y a 
circular cut with the knife, 
made from before backwards. 

The cicatrix resulting from 
this operation is transverse, and 
is placed upon the posterior 
aspect of the limb. A very 
excellent stump is obtained. 
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CHAPTER XVI. 

Amputatiok of the Tnion tithough the Condyles. 

In this operation the femur is divided at the bases of 
the condj'les, about the level of the tubercle for the in- 
sertion of the adductor mamms tendon, or a little above 
that spot. The patella is removed, except in Gritti’s 
opei’ation. 

Tnstriimcnts. — Amputating-knife five to six inches in 
length as regards its blade. Stout scalpel. Butcher’s saw. 
Retractors. Six pressure forceps. Artery and dissecting 
forceps 3 scissors, etc. Lion forceps may be required. 

Position, — Tlve position of the surgeon and of his 
assistants is the same as in the last series of operations 
(page 1T4). 

Two mctliods will be described: — 

1. Carden’s operation. 

2. Modification of Carden’s operation. 

1- Cardeu-s Operation.— “ This operation,” Carden 
writes, “ consists in reflecting a rounded or semi-oval flap 
of skin and fat from the front of the joint, dividing every- 
thing else straight down to the bone, and sawing the bone 
slightly above the plane of the muscles, thus forming a flat- 
faced stump with a bonnet of integument to fall over it.” 

The procedure is as follows : — 

(1) The incision is commenced at the most prominent 
part of the tuberosity of one condyle, and ends at a 
corresponding point on the other condyle. The cut over 
the front of the limb sweeps with an easy cm've between 
these two points, and crosses the median line about the 
middle of the patellar ligament. The posterior incision is 
quite horizontal (Fig. 54, o). 
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The anterior cut is made first. The points of starting 
and ending may be marked by the thumb and forefinger. 
TJie knee-joint is a little flexed as this incision is being 
made. In the right limb it is commenced on the inner 
side, and in the left extremity on the outer side. The 
assistant rotates the limb as the knife passes across it. 

The posterior incision is made by one single transverse 
sweep. Both incisions should involve at first only the skin 
and the subcutaneous tissue. 

(2) The limb being extended, the anterior flap is dis- 
sected up, containing all the soft parts down to the patella 
and the capsule of the joint. The posterior “flap” may be 
a little freed and allowed- to glide up, in order to aid the 
separation of the anterior flap. 

(3) The knee being flexed, the joint is opened by cut- 
ting through the quadriceps tendon just above the patella. 
That bone is seized by the surgeon, and the anterior capsule 
divided on either side. The crucial and lateral ligaments 
are cut. With one vigorous sweep of the knife the tissues 
at the posterior aspect of the limb are then divided down 
to the bone at the level of the hinder skin incision. 

A few touches with the knife serve to entirely separate 
the leg. 

(4) The soft parts are now i-etracted so as to clear the 
bone for the passage of the saw. In dividing the femur 
the saw must be kept parallel to the articular surface 
and perjiendicular to the shaft. 

In young subjects regard must be had to the epiphyseal 
line. 

Saimorrhage . — ^The popliteal artery is divided close to 
tlie bone at its inner aspect. Some muscular branches may 
require ligature. 

On the cut surface of the posterior flap will be found 
the two superior articular branches from the popliteal 
(divided close to the femur) and the anastomotica magna 
(on the inner side). Branches of the latter vessel and of 
the descending portion of the external circumflex may 
require to be secured in the margins of the anterior 
flap. 
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2. Tavalicnf's modificaliou of Cardca’s 
pi’occdm’c. — This is practically a iicv opeintion. The 
femur is divided at the same level, but din'erent flaps are 
cut. The anterior flap exceeds in length the antero- 
posterior diameter of tiic limb at the saw-lino by about 
an inch. The posterior flap is equal to half that diameter. 
The lateral incisions which mark out the anterior flap 
commence just below the joint-lino , 


(Fig. 63). The outer cut descends 
on the fibula, the inner is placed 
about two inches behind the inner 
edge of the tibia. The anterior 
fiap, therefore will occupy more 
than half the circumference of the 
limb. 

The steps of the operation are 
precisely the same as in Carden’s 
method. An excellent stump is 
provided. 

The cicatrix in all these opera- 
tions is found upon the posterior 
aspect of the limb. 

We append a brief description 
of amputation just above the 
condyles. — Stokes’s Modification 
of Gritti’s Method . — In this opera- 
tion the patella is retained, except 
its articular surface, the bone being 
intended to unite with the cut 



Fig. C3.— FAUABEOr’S A3r- 
rUTATION THBOUGH THE 
CONDYLES OF THE FEMUn. 
A, Lino of saw-cut. 


surface of the femur. The latter bone must be divided 


a finger’s breadth, at least half-an-inch, above the upper 
limit of the condyles. 

An oval anterior flap is made which commences at the 
upper and posterior angle of the condyles, and reaches to 
the level of the tubercle of the tibia. The skin and fascia 
being slightly reflected, the ligamentum patellse and capsule 
are cut across and the flap turned upwards. Grasping the 
patella between fingers and thumb the surgeon cuts a 
groove for the saw all round the patella, and with a 
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butcher’s or other narrow7bIaded sa^v removes the articular 
cartilage from this bone. This is the only diOicult step of 
the operation. 

A long knife is then passed through immediately behind 
the femur from side to side, and is made to cut downwards 
and backwards at an angle of 60 degree to the axis of the 
limb. The femur is sawn across a finger’s breadth above 
the top of the condyles. Tlie popliteal artery ?vnd vein are 
secured with a few other Amssels in the anterior flap. The 
sui’faces of the patella and femur will be fotmd to come 
into apposition without tension, and to correspond closely 
in size. Some opei’ators fix the two bones Avith wire or 
sutures by drilling holes on either side, but this fixation is 
unnecessary. 

The resulting stump is an excellent one, oii which the 
patient can well bear a good deal of his weight. 
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CHAPTER XYII. 

Amputation of tiik I'iiigii. 

The operations so named concern amputation tlirougli tlio 
shaft of the femur, and occupy ai\ intermediate position 
between disarticulation at the bip-joint on tbc one hand 
and the supra- or trans-condyloid operations on tlio other. 
For the most part they involve a division of the hone at 
or below its centre. 

The following mctliods of amputating tho thigh will 
be described ■. — 

1. Circular method. 

2. Syme’s modification of the circular method. 

3. By long anterior and short posterior flaps. 

The comparative value of these different methods, and 
their applicability to different portions of the thigh, are 
considered on pages 187-88. 

Insti'iiments.— Large amputating-knives. (For tho 
circular operation the blade should be about 7 to 8 inches 
in length, and for cvxtting flaps by transfixion, about 9 to 10 
inches. These measurements refer to the amputation as 
applied to the average adult limb. In marking out skin- 
flaps, and in dissecting up the integuments in the circular 
operation, a stout knife with a broad blade 4 inches in 
length and a well-rounded point should be used. No 
attempt sliould be made to complete the circular amputa- 
tion with one long knife. In shaping muscular flaps by 
cutting— as distinguished from transfixion— the stout Icnife 
with a four-inch blade should be employed. The same 
knife may be conveniently used to clear the bone for the 
saw— e.p. after transfixion 'flaps have been cut.) A full- 
sized amputation-saw. A small Butcher’s saw, to shape the 
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end of the divided femur. A. dozen, pressure forceps. 
Artery and dissecting forceps. Retractors, scissors, needles, 
etc. 

Position. — The patient’s buttocks rest upon the end 
of the table. The sound leg is secured out of the way. 
Means should be taken to prevent the body from slipping 
off the table. The surgeon stands to the right of the limb 
bi the case of either' extremity. 

1. Tlie Circular Amputation. — Owing to the 
unequal manner in which the divided muscles retract, the 
simple circular operation is not adapted for the thigh. In 
order to allow for this irregular retraction, the incision 
must be placed obliquely. 

This operation should only be carried out in the lower 
third of the limb. Farabeuf gives the following du’ections 
for the incision : — 

On the anterior and outer aspects of the limb the 
distance between the level of the proposed saw-cut and the 
incision on the skin should be equal to one-fourth of the 
circumference of the thigh at the former point. On the 
hinder and inner aspects of the limb the skin-incision 
should be made a little less than half this length lower 
down. 

In other respects the details of the operation resemble 
those of the circular method elsewhere. 

2. Syme’s Modification of tUc Circular Am- 
putation. — By this method the circular operation is 
simplified. The skin is much more easily dissected up, and 
the integuments are less roughly handled in the process of 
separation. 

The operation consists practically of the usual circular 
incision, with two lateral cuts to aid the retraction of the 
skin. 

Two veiy short antero-posterior flaps of semilunar out- 
line and of equal width and length are dissected up. They 
are composed simply of the integument and subcutaneous 
tissues, and consist of little more than curved incisions 
made across the front and the back of the thigh, each 
being equal to one-half of the circumference of the limb. 
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The skin beyond the little flaps is in its tun\ separated 
— just as in the usual circular method— and is reflected 
until a point is i-eached some two inches above the bases of 
the small antero-posterior flaps. 

The anterior femoral muscles are now divided down to 
the bone by a transvei’se sweep of the knife at the level of 
the reti'acted skin. The posterior muscles are severed in 
like manner, but at the level at which they were first 
uncovered in forming the postei’ior flap. 

“ The muscles," as Syme puts it, “ should be divided 
right do^vn to the bone, on a level as high as they arc 
exposed in front, as low as they are exposed behind.” 

The muscular tissue after division is further retracted, 
so as to clear the bone well. The femur is ultimately 
sawn about two inches above the level of the spot at which 
the anterior muscles were divided. 

3. Amputations by liOiig: Anterior and Short 
Postcrioi- Flaps. — It is assumed that the femur is to 
be divided about its centre. The two flaps are U-shaped. 
The anterior flap is equal in length to one diameter and 
a half of the limb at the saw-line. The posterior flap has 
the length of one-half the diameter of the extremity at the 
same levek The anterior flap is the wider, its base slightly 
exceeding half the circumference of the limb (Fig. 64, a). 

Operation. — (1) The limb is rotated outwards on the 
right side, and inwards on the left. The anterior flap is 
mai-ked out first. In the right thigh the surgeon com- 
mences with the inner limb of the flap, cutting downwards. 
He then carries the knife across the front of the extremity, 
and finishes with the outer limb of the flap, the leg being 
now rotated inwards. In dealing with the left limb the 
conditions are reVersed, and the cut is first made upon the 
external aspect. The incision includes the integuments 
only. 

In marking out the posterior flap the surgeon’s hand is 
beneath the thigh, and the knife, being entered at the 
farther limb of the anterior flap, is drawn across the 
posterior surface and towards the operator. This cut also 
involves the integuments only. 
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The leg is again suitably rotated as the knife passes 
along its course. 

(2) The tissues of the anterior flap are now pinched up 

with the left hand, and the 




Fig. 64. — A, Amputation of the thigh 
by long anterior and short posterior 
flaps ; B, Disarticulation at the hip 
by antero-posterior flaps. 


muscles contained therein 
are divided obliquely from 
without inwards — i.e., from 
the skin to the bone. The 
soft parts are so cut that 
the flap is thinnest at its 
extremity and thickest at 
its base. At the latter site 
it will include the whole 
thickness of the muscular 
mass in front of the femur. 
The tissues are divided 
obliquely (the edge of the 
knife being turned towards 
the bone at the base of 
the flap), in distinction to 
the transverse division of 
parts which obtains in the 
circular amputations. 

The muscles of the pos- 
terior flap may be conve- 
niently cut by transfixion. 
They may, hoAvever, be 
divided in the same way 
as are those of the anterior 
flap. Transfixion is better 
suited for muscular limbs. 

The muscles are divided 
well down to the bone at 
the bases of the flaps. The 
femur is barred by further 
retraction of the soft parts, 
and is sawn across at 
right angles to its axis. 

Hemorrhage. — The 
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position of tlie femoral artery, witli reference to antero- 
posterior flaps generally, may be alluded to here. 

In an amputation by antero-posterior flaps made above 
the middle of the thigh, the femoral artery, together with 
the profunda, will be found in the anterior flaj). In a like 
amputation performed below the middle of the limb the 
main artery will be dmded in the posterior flap. In this 
position, however, there is risk of splitting the artery if the 
anterior flap much exceed in vddth one-half of the circum- 
ference of the limb. This is avoided by placing this flap a 
little towards the external aspect of the limb instead of 
fashioning it in the median segment. When the amputa- 
tion is carried out in the middle of the thigh, the anterior 
flap should be antero-external. This will bring the artery 
in the posterior flap. 

The descending branch of the external circumflex artery 
will always be found divided in the anterior flap, together 
with many muscular branches. In the lower third of the 
limb the anastomotica magna will be divided about the 
inner part of the hinder flap. 

In the angle between the flaps, and in the muscular 
tissue close to the bone, branches of the perforating arteries 
will be found cut. 

It is needless to say that the muscular arteries in the 
thigh are large and numerous, and that the great veins 
require to be occluded by ligature. 

Comment . — Owing to the uneven manner in which the 
muscles of the part retract, and to the extent of that re- 
traction, a conical stump is not uncommon after any 
amputation of the thigh. 

With regard to the selection of methods : — 

The usual circular method cannot be advised, nor is any 
form of the amputation suited for the middle or higher 
part of the limb. 

The modified circular operation described (No. 1) and 
Syme’s operation (No. 2) are adapted for the lov/er third of 
the limb, especially in cases where a long anterior flap 
cannot be cut, for children, and for the limbs of enfeebled 
and wasted subjects. The facts that the wound-surface 
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is comparatively small, that the section of the muscles 
is reduced to a minimum, and that the main vessels are 
cleanly divided, are distinctly in favour of tliis method. 

The amputation by a long anterior and short posterior 
flap (No. 3) is perhaps the best adapted for tlie thigh and 
all parts of it. 
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CHAPTER XYIIL 
Disarticulation at the Hip-joint. 

niodc of Controlling' Ilaimorrliagc during the 
Operation. — Vaiious methods Imve been adopted for pre- 
venting excessive bsemorrhage during this disarticulation. 

1. The femoral arteiy may be ligatured either before the 
flaps are cut or during the fashioning of the flaps when 
the incision crosses the line of the ai’tery, as in the method 
kno-\vn as the “anterior racket” (page 195). 

The procedure involves a little time, and, when a special 
incision has to be made, somewhat complicates the opera- 
tion. The method, however, has many advantages. It has 
been urged by some surgeons that the artery is apt to be 
secured unnecessarily high up, and that the vitality of the 
main flap may be in consequence impaired, but this objection 
has not been confirmed by practice. 

The femoral may be compressed in the flap by the 
fingers of an assistant, who grasps the base of the flap just 
before the vessels are divided. This method is illustrated 
in the amputation by transfixion (page 196). 

Some surgeons advise digital compi'ession of the femoral 
or external iliac. This can, however, hardly be carried out 
except in a child. The fingers ai’e very apt to slip during 
the manipulation of the limb. 

In all these methods it is needless to say that the 
securing of the femoral does not aflPect hiemorrhage from 
the branches of the internal iliac artery. 

2. To prevent hiemorrhage from branches of both 
external and internal iliac arteries during the operation. 
Sir "William Macewen strongly recommends manual 
pressure on the aorta. The assistant who does this should 
stand on a stool placed on the left side of the patient ; by 
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crossing his riglit leg over tlie left one he throws the weight 
of his body on to liis doubled-up right hand, which is made 
to compress the aorta at the level of the umbilicus. The 
pressure, which can be maintained during a long operation 
without undue fatigue, need only be sufiScient to stop the 
femoral pulsation, tested by the assistant’s left hand. 

Several other methods to prevent bleeding have been 
used from time to time. 

The following modes of performing this amputation wiU 
be described : — 

1. Disarticulation through an external racket 

incision. 

2. Disarticulation through an anterior racket 

incision. 

3. Disarticulation by antero-posterior flaps (trans- 

fixion). 

1. Disarticulation tlirougrh an External 
ICackct Incision. 

Instmments . — A stout amputating knife with a blade 
some six inches in length, and with not too fine a point ; a 
large stout scalpel or resection knife ; an amputating-saw ; 
loin forceps if the bone is to be divided ; artery forceps ; 
pressm-e forceps ; dissecting forceps ; scissors, long needles, 
etc. 

Position . — The body is dra-wn down until the pelvis rests 
upon the extreme lower edge of the table. The sound limb 
is secured out of the way. The patient is turned sufficiently 
over on the sound side to expose the postero-external aspect 
of the limb to be removed. Some care has to be taken to 
prevent the patient from slipping entirely off the table. 
The surgeon stands at the outer side of the thigh — in the 
case of both the right and the left extremities— and faces 
the patient. 

In the case of the left limb it may be sometimes more 
convenient to stand on the inner side of the thigh between 
the limbs. 

The assistant standing above the surgeon attends to the 
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tourniquet and supports tlie flap during the ligaturing of 
the vessels’after the tourniquet has been removed. Another 
assistant manipulates^ the limb, while a third, standing 
opposite to the surgeon, attends to the sponging and assists 
in the disarticulation, in the fashioning of the flaps, and in 
securing the vessels. 

The Oj^eraiion. — (1) The limb being adducted and a 
little flexed and rotated in, the knife is entered about 
two inches above the upper edge of the great trochanter, and 
is carried vertically down the limb along the posterior 
border of the ti’ochanter for about seven inches. The knife 
is now drawn across the limb in- front and behind in the 
form of two crescentic incisions, Avhich meet on the inner 
side of the thigh some little way below the termination of 
the vertical incision, and some inches below the genito- 
crural angle. The whole of this extensive cut should at first 
involve only the skin and the subcutaneous tissues. At the 
outer aspect of the limb the incisions form a large inverted 
Y. While the oblique incision is being made, the assistant 
may rotate the thigh a little so as to make the tissues 
meet the surgeon’s knife. 

(2) The surgeon now turns to the oblique incision 
encircling the thigh, and separates the skin and subcutaneous 
tissues all round until these parts have been raised to the 
extent of about two inches. 

This is effected precisely as in the ordinary circular 
operation, the limb being rotated as required. 

(3) The thigh being being now again adducted, I’otated 
in, and a little flexed, the knife is carried well down to the 
femur along the whole length of the vertical incision. 

The muscles attached to the great trochanter must next 
be divided close to the bone. The anterior, superior, and 
posterior borders of the trochanter should be cleared in 
order. The first muscle to be divided is the gluteous medius, 
attached to the outer surface of the process. The obturator 
externus tendon is apt to escape division as it dips into the 
digital fossa. In clearing the process the limb must be 
kept extremely adducted and well rotated in. A short 
stout knife — such as is used in Syme’s amputation or in 
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resection operations — is very convenient at this stage. The 
knife must be carried vigorously down to the hone° 

The upper part of the shaft of the femur is now cleared 
as far as the veriical incision extends. The soft parts must 
he liberally cut, care being taken that the femoral and 
profunda arteries are not encroached upon. 

In this step the insertions of the gluteus maximus, 
quadratus femoris, psoas, iliacus, pectineus and upper 
adductor fibres are divided, together with the superior 
portions of the triceps femoris. The surgeon is aided by an 
assistant, who di-aws the divided soft parts away so as to 
well expose the hone. 

(4r) The bone has now to be disarticulated. The capsule 
may be divided transversely at its upper and posterior 
parts while the limb is in the position of extreme adduction. 
The anterior part of the capsule can be severed while the 
thigh is a little flexed. 

The limb is now rotated outwards to its utmost, the 
joint opened, and the round ligament cut. 

Everything about the upper end of the femur should 
now be free and ready for the final sweep of the knife. 

Up to this point no vessels of any magnitude have been 
divided, the chief arteries concerned being the internal 
circumflex, some branches of the external circumflex and of 
the sciatic, and a few muscular vessels. 

(5) nothing now remains but to cut the muscles upon 
the inner side of the limb by a vigorous circular sweep of 
the knife at the level of the already retracted skin. A few 
touches of the blade and the limb is removed. 

The great vessels are at once secured. 

Htemorrhage . — In securing the bleeding points the 
assistant holds up the anterior part of the flap so as to well 
expose the whole wound suiface. Care must be taken that 
any tourniquet applied does not slip when the limb is 
removed. 

The great vessels are "found severed on the anterior face 
of the wound, close to the divided rectus, sartorius, and 
adductor longus muscles. 

The vessels are placed one behind the other in the 



CHAP. SVIII.'l 


AMPUTATIONS. 


193 


following order from before backwards : the femoral artery, 
the femoral vein, the profunda vein, the profunda artery. 

The first vessel to be sought for after the main trunks 
are ligatured is the internal circumflex. It will be found 
divided in the tissues about the inner and posterior side of 
the acetabulum. The branches of this 
arteiy often give much trouble. The 
descending branch of the external cir- 
cumflex is found cut close to the inner 
edge of the vastus externus. The ti-ans- 
verse branch of that artery will also 
probably require a ligature. 

In the posterior segment of the 
wound the comes- nervi ischiadici is 
early recognised, and Avill require liga- 
ture. 

Bleeding will occur from other 
branches of the sciatic artery, and from 
many muscular branches distributed 
about the surface of the wound. 

Yaruties of the Operation. — (a) 

Furneaux Jordan's. — Mr. Jordan gives 
the following description of his opera- 
tion : — “ A straight incision was made, 
aid the trochanters and upper part of 
the shaft were freed from their muscular 
attachments, after which the capsule 
was opened. Next the shaft was cleared 
downwards from all its attachments for 
a considerable distance, and then a few 
free sawing movements with a long- 
bladed knife through the thigh, from 
which the bone had been removed, ended the operation. 
The integuments were simply drawn upwards, and the soft 
parts were cut straight through. No bone being left, the 
muscles quickly retracted, and Avere easily covered by the 
skin. Very little blood Avas lost. . . . The principle 

of the operation may be thus described ; — First enucleate 
the bone, then cut through the limb at any desired 



Fig. C5.— FUBNEAUX 
Jordan’s ampu- 
tation AT THE HIP 
JOINT (“ Surgical 
Enquiries,” Plate 
X.,page2S8). Thc- 
sliaded part repre- 
sents the area tra- 
versed by the 
knife ; the dotted 
lines the incision. 
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spot — the middle of the thigh, or below, or even near 
the knee." 

(6) Esmarch's . — This method is identical with that 
described by Yeitch, Lacauchie, Yolkmann, and others. 

Mr. Barker gives the following account of Esmarch’s 
operation ; — 

“ By a single, strong, muscular sweep of the knife 
five inches below the tip of the trochanter, all the soft 
parts of the thigh are divided completely to the bone, and 
the latter is at once sa^vn across. 

“ The vessels are then ligatured. 

“ The bone is now seized in a lion forceps and steadied, 
while a second incision is made, commencing two inches 
above the tip of the trochanter, and carried down along the 
latter, to terminate in the first circular cut. The two 
borders of this incision being held apart by an assistant, the 
bone is cleared of the soft parts by the use of an elevator 
inserted under the periosteum, and by the knife where the 
muscle-insertions are too firm for the latter. When the 
capsule is reached it is divided, and the head is dislocated 
in the usual way.” 

2. Disarticulation ttaroiigli an Anterior Racket 
Incision. — This method is also known as 'the anterior oval 
method. 

The same instruments are I'equired as are used in the 
previous operation. In addition to those mentioned, an 
aneurysm needle and a small scalpel ^vill be needed. Be- 
tractors are occasionally employed. 

The position of the surgeon and of his assistants is the 
same. The patient is so placed that the pelvis rests upon 
the extreme end of the table and the trunk evenly upon the 
back. 

The Operation. — (1) No tourniquet is applied. The in- 
cision is commenced at the centre of Poupart’s ligament, 
and is carried downward along the course of the femoral 
vessels for about three inches. It is then made to curve 
inwards so as to cross the adductors about four inches below 
the genito-crural fold. The knife then sweeps^ over the 
posterior aspect of the thigh -crosses the outer side of the 
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limb a little way below the base of the great trochanter, 
and is carried obliquely across the anterior aspect of the 
thigh to meet the vertical incision about two inches below 
its point of commencement (Fig. 66). 

This incision concerns at first only the skin and the sub- 
cutaneous tissue. It cannot be made with one sweep of the 
knife, and the limb must be so held and so rotated as to make 
the tissues meet the knife, 

(2) The femoral sheath 
is now exposed at the 
upper part of the inci- 
sion, and the vessels are 
laid bare by dissection. 

The common femoral 
artery is ligatui'cd in two 
places close together, and 
is divided between the 
ligatures. The femoral 
vein is secured in the 
same manner, and then 
cut aci’oss at the same 
level as the artery. 

(3) The skin is freed 
all round the whole 
length of the incision, 
and is allowed to retract 
a little. The integuments, 
however, are not especi- 
ally dissected up. 

(4) The stout scalpel is now taken, and is carried 
through the muscles in the outer flap. In this way are 
divided the sartorius, the rectus, and the tensor vaginae 
femoris. The retraction of these muscles will expose the 
external circumflex artery, which is secured between two 
ligatures and divided. 

Carry the knife backwards, rotate the limb in, and 
divide the insertion of the gluteus maximus. Eotate the 
limb out and divide the psoas muscle. At tliis point 
the internal circumflex artery is exposed, secured, and 



Fig. 66.— niSARTIOOLATION AT THE HIP- 
JOINT BY AN ANTERIOR RACKET IN- 
CISION. 
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divided. Retractors are of use at this stage of the 
operation. 

(5) The muscles in the inner flap are now cut at the 
level of the retracted skin. These include the jiectineus, 
the gracilis, and the sinierficial adductors. Any divided 
vessels are secured. 

(6) Adduct the thigh, and rotate it inwards so as to 
expose the great trochanter. Divide the insertions of the 
muscles attached to this process, notably the gluteus 
minimus and medius. 

(7) Abduct the limb and rotate it out. Incise the 
capsule transversely. Disarticulate. Divide the I’ound 
ligament and also the obturator externus tendon, if it has 
up to the present escaped division, 

(8) The limb being still more rotated outwards, the 
head of the femur is dragged forward, and the longer knife 
being passed behind the bone, all the soft parts at the 
posterior aspect of the limb are divided with one sweep of 
the blade at the level of the retracted skin. These tissues 
ndll include the hamstrings, the great sciatic nerve, and the 
undivided parts of the adductors, principally represented 
by the adductor magnus. 

"When the wound is approximated, there should be no 
strain upon the sutures, which are deeifly applied. 

Ilcemorrhage . — It is a feature of this operation that the 
vessels are ligatured as they are exposed, the surgeon deal- 
ing with the hfemorrhage according to the method adopted 
during this removal of a large tumour. In my experience of 
this operation the loss of blood has been quite insignificant. 

3. Disarticulation by Antcro-Posterior Flaps 
(Transfixion). — The great feature of the operation con- 
sists in the rapidity with which it can be performed. Fer- 
gusson states that the procedure can be completed (so far 
as the use of the knife is concerned) in from twelve to 
twenty seconds. 

This was a matter of no little moment before the days 
of ether and chloroform. 

The anterior flap is long and U-shaped. The posterior 
flap is shorter, and is more squarely cut. 
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No tourniquet of any kind is employed. The ‘aorta or 
external iliac should be compressed by an assistant. 

Instruments . — A pointed amputating knife, having a 
length equal to one and a half times the diameter of the 
limb at the level of the hip. Artery forceps. Ten or 
fifteen pressure forceps. Scissors, needles, etc. 

Position , — The patient is supine, and the buttocks rest 
upon the extreme edge of the table. The sound limb is 
secured out of the way. The surgeon stands to the outer 
side of the limb in the case of both the right and the left 
extremity. One assistant stands above the operator. His 
duty is to attend to the anterior flap, to compress the main 
vessels as the flap is being cut, and to hold it out of the 
way during the disarticulation. A second assistant stands 
opposite to the surgeon to assist generally, and to seize any 
bleeding points as soon as tlie limb is separated. A third 
helper may stand near the patient’s shoulders (on the 
opposite side), to steady the pelvis and prevent the body 
from slipping ofi" the table. The fourth assistant mani- 
pulates the limb. Tliis ofiBce is of exceeding importance. 
The i-apidity with which the disarticulation can be 
effected depends largely upon the smlartness of this 
assistant. 

The limb is made to assume a different position at each 
step of the operation. 

(1) The limb is a little flexed and a little abducted. 
The knife is entered midway between the anterior superior 
iliac spine and the top of the great trochanter, is thrust 
through the limb parallel with Poupart’s ligament, and is 
brought out at the inner side of the thigh behind the ad- 
ductor longus, about one inch in front and one inch below 
the tuber ischii, and some three inches from the anus. 

The knife should graze the head of the femur in its pas- 
sage, and just open the hip capsule. It is passed, therefore, 
as deeply as possible. 

If reasonable care be not taken, the knife may slice the 
femoral vessels, or may be arrested by the femur, or may 
enter the thyroid foramen, or may have its point driven 
into the testicle or the thigh of the opposite side. 
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TJie surgeon now cuts, by a sawing movement of the 
knife, a U-shaped anterior flap some eight inches in 
lengtJi. 

This flap will end about the junction of the upper with 
the middle third of the thigh (Fig. 64). It should include 
as much of the soft parts as possible. 

It will be noticed that the knife is placed obliquely at 
the commencement of the cutting of the flap, and that it 
becomes transverse at the termination. More tissue has to 
be divided on the outer than on the inner side of the limb. 
If the flap be carelessly cut, it is apt to be too pointed at its 
extremity. 

As the knife is carried downwards, the first assistant 
slips his fingers under the cut surface of the flap and com- 
presses the main vessels against his thumbs, which are 
placed upon the skin. It thus happens that before the 
femoral is divided at the end of the flap the upper part of 
the trunk is well secured. 

As soon as the flap is made this assistant draws it up- 
wards out of the surgeon’s way, while he still grasps the 
great vessels. 

(2) The limb is straightened and is fully extended, i.e., 
the knee is depressed. The surgeon cuts open the capsule. 

The thigh is now rotated outwards. The head slips out 
of the acetabulum, and the round ligament is divided. 

The thigh, still extended, is now rapidly adducted and 
rotated inwards, and the muscles about the great trochanter 
are cut. 

The disarticulation is complete, and nothing remains 
but to cut the posterior flap. 

(3) The whole thigh is now lifted directly up in such a 
way that the free end of the femur is dragged away from 
tlie posterior tissues and is forced forwards. 

The surgeon passes his knife behind the femoral head 
and the great trochanter, and, cutting downwards, forms 

the posterior flap. _ i • • • 

This flap is shorter than the anterior, and the skin is 
divided about the level of the gluteal fold (Fig. 64). 

The clearing of the great trochanter is perhaps the most 
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difficult part of the operation. If it is not well done, a 
pocket is left in the flap at the site of that process. 

Hemorrhage . — The sciatic artery and branches of the 
gluteal in the posterior flap should first be secured ; then 
the internal eircumflex, close to the inner side of the ace-' 
tabulum. The superficial femoral is divided near to the 
free extremity of the anterior flap. The profunda is usually 
found severed about the middle of the cut surface of the 
flap. In the outer part of the same flap the external cir- 
cumflex will be found, and will require a ligature. The 
femoral and profunda veins should be ligatured. 

Comment. — Of these various operations, those by the 
racket method may be considered to be the best. 

1. The External Racket method has the following points 
to recommend it : — 

(а) The elastic tourniquet can be applied. 

(б) The femur is approached through the least vascular 
part of the limb, and disarticulation may be effected before 
the main mass of the muscles of the thigh has been cut. 

(c) The vessels of the part are divided transversely, and 
the main artery is severed late in the operation. 

(4) Owing to the low position of the incision pos- 
teriorly, the branches of the gluteal and sciatic artery 
are but little interfered with, and the luemorrhage from 
these vessels is comparatively trifling. 

(e) The muscles are divided transversely, and the wound 
surface therefore is small. The main muscular masses are 
divided low down, so that m a sense the limb is removed at 
a point farther from the trunk than obtains in some of the 
other amputations, and shock is hereby diminished. 

(/) An excellent stump is provided — i.e., the ischium 
(the main point from which the future artificial limb will 
take its support) is well covered ; the cicatrix is brought to 
the outer side of the limb, and is as far removed from the 
anus as possible ; excellent drainage is provided for. 

{()) The position of the vertical incision will permit of 
the hip being explored before operation, or of an excision 
being carried out should it be revealed that amputation is 
not necessary. 
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In Furneaux Jordan's operation tlie muscles may be 
divided still lower down, i.e., about the middle of the 
thigh or near the knee. 

Esmarch's method has the advantage of being rapid, 
and is, moreover, easily performed. The vessels are 
- divided and secured at an earlj’’ stage of the operation. 
This procedure is M'ell adapted for the application of the 
subperiosteal method. 

2. The disarticulation through an anterior rochet 
incision has many of the advantages of the previous 
operation, and has other special claims of its own. 

3. The operation by antcro-posterior flaps cut hy trans- 
fixion has the one advantage of great i-apidity of execution. 
Before the days of chloroform this was an advantage.of the 
primest value. 
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Part IV. 

OPERATIONS ON TEE BONES AND 
JOINTS. 

CHAPTER I. 

Osteotomy. 

By osteotomy is understood the division of a bone in its 
continuity for the relief of deformities of various kinds. 

Linear osteotomy implies the division of the bone in its 
continuity in a single line, usually transverse and made by 
the subcutaneous method. 

Cuneiform osteotomy is the term applied to tlie cutting 
out of a Avedge-sbaped piece for tlie relief of such deformity 
as that represented by the curved tibia met with in rickets. 

Osteotomy loitlu resection of part of the shaft of a long 
bone is done occasionally to bring two unequal limbs 
approximately to the same length. 

Instmiiiciits 'Employed. — The following are the 
instruments required in these operations: — (1) An ordinary 
scalpel ; (2) chisels and osteotomes of various sizes ; (3) 
mallet ; (4) sand bag, or large block with plane surfaces j 
(5) blunt hooks. 

Tlie Chisel has the same form as the ordinary 
carpenter’s chisel. It is square at the end, and has 
a very sharp edge. It should be made of the finest steel, 
and be very carefully tempered. Tlie part of the iiistru- 
nient near the cutting edge is alone raised to a great 
degree of hardness the rest of the blade is kept softer, so 
that there shall be no danger of its snapping. The edge is 
bevelled on one side only, according to the ordinary pattern, 
and (he thickness of the blade at the base of the bevel is 
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about one-twelfth of an inch. Chisels with unduly thick 
blades ai-e clumsy, and are apt to splinter the bone. 

It is desirable that the blade and the handle be made 
of one piece of metal ; that the handle be octagonal, for 
convenience of liolding; and that the head be rounded, 
.smooth, and projecting, to receive the blows of the mallet. 



(Both actuiil size.) osteotome. 

Macewen’s osteotome has a wedge-shaped extremity, 
and has the outline, as seen sideways, of an attenuated 
double-inclined plane (Figs. 67 and 68). It is square at the 
end, has a sharp edge, and is tempered in the same way as 
the chisel. 

The Mallet should be made of metal (lead) throughout, 
for purposes of sterilisation. The heavier the head the 
better. 

The Sand Bag or Sand Pillow is used for the purpose 
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of fixing or embedding the limb during the process of 
dividing the bone with the osteotome. 

A block of metal such as a leaden weight with rect- 
angular sides will be found very useful instead of the sand- 
bag. It should be encased in a sterilised towel, and when 
placed transversely it forms a good fulcrum on which to 
complete the fracture of the bone after it has been nearly 
chiselled through. 

THE OPEEATION. 


Linear Osteotomy with the Osteotome. — The 

limb having been firmly embedded in a sand pillow in a 
suitable position, a simple incision is made down to the 
bone. This cut should be of ‘ sufficient size to' admit the 
largest osteotome intended to be used. It should be so 
placed as to avoid structures of importance, should be 
through the least vascular part of the limb, and should 
reach the bone by the most direct route. 

Before the knife is withdrawn the osteotome may be 
introduced by its side, the knife acting as a guide. 

Some surgeons make the skin wound correspond in 
direction and position with the intended wound in the 
bonej others place the surface incision at right angles to 
the futui-e bone cut, and turn the osteotome, after that instru- 
ment has been introduced. The former method is the better. 

The osteotome is driven through the bone with the 
mallet, cutting in various directions, until the boire is 
divided. The edge should be directed from any neighbour- 
ing great vessels. As the cut in the bone becomes deeper, 
finer osteotomes may be used. 

The osteotome should be grasped firmly in the left 
hand, steadied by the inner border resting on the patient’s 
limb, The surgeon ought to cut to, instead of from, him- 
self j thus, if the surgeon is operating on the inner side of 
the left limb, he ought to stand on the left side of the 
patient, and cut towards himself. 

This opei’ation should never be attempted until the 
surgeon has gained quite an extensive experience by opera- 
ting upon animals’ bones, which should be quite fresh, and 



204 SURGICAL OPERATIONS. [paetiv. 

be embedded in a sand-bag, and by performing osteotomies 
upon the cadaver. 

Ciiiicirorin Oslcotoiiiy. — In this form of the opera- 
tion a cuneiform or wedge-shaped piece of bone is removed 
to remedy an abnormal cuiwe or angular deformity. It 
has been applied in the treatment of the curved femora and 
tibire resulting from rickets, in some cases of boiiy anky- 
losis at an unusual angle, and in a few examples of angular 
deformity produced by maiunion after fracture. 

. The exact size and shape of the wedge m\ist be carefully 



Fig. 69. — Diagram to show the Lines of the Chisel Cuts in Cuneiform 
Osteotomy for Angular Deformity after Fracture, etc. 

determined, and must obviously depend upon the position 
and extent of the deformity. 

In general terms, it may be said that tlie sides of the 
wedge should be at right angles to the axis of the bone 
res23ectively above and below the seat of the operation 
(Fig. 69). In actual jDractice, however, so large a wedge- 
shaped piece of bone is very seldom removed. If the 
curvature in the bone be not extreme, many surgeons con- 
tent themselves with a mei’e linear osteotomy, leaving a 
gap between the divided ends when the limb has been 
adjusted, which gap appears to fill up without complication. 

In the severer kinds of deformity a wedge may be re- 
moved much smaller than is necessary to entirely overcome 
the deviation, a gap of moderate size being left when the 
limb has been brought into its normal position upon a splint. 
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The wedge, moreover, need not extend through the 
entire thickness of the bone. It may involve possibly 
three-fourths of the diameter of the bone, the remaining 
fourth being bent or broken. 

In f)erforming this operation a chisel will be found to be 
more convenient than a saw. 

In some forms of bony ankylosis of joints, however, 
the saw may prove to be the more suitable instrument, or 
both saw and chisel may be used together. 

The incision in the soft parts must of necessity be com- 
paratively large — as large at least as the base_ of the 
intended wedge. It need be no larger, since the skin -can 
be displaced in one or other dii'ection according to the 
position of the chisel. 

As soon as the bone is exposed, the pei’iosteum must be 
divided aiid carefully separated with the elevator. 

In dividing the bone the chisel should be employed and 
not tlie osteotome. 

The instrument must be so held that the straight edge 
is towards the bone to the left, and the bevelled edge 
• towards the portion to be removed. 

If a lai'ge wedge has to be removed, it should be dealt 
with in sections. A small wedge-shaped piece should first 
be' taken out, and then thin slices of bone should be 
shaved from each side of the ex2)osed bone until a cunei- 
form cavity of the desired size and shape has been produced. 

If an attempt be made to remove a large v'edge at once, 
it will be found that the chisel is apt to go awry, to incline 
towards the straight edge, and in consequence an uncertain 
division of the bony tissue is made. 

It is not well to attempt to prise out the wedge of bone 
with the chisel. The bone so treated is apt to split, or the 
chisel may be broken. Tlie wedge can be removed better 
with forcejis aided by an elevator. 

After the bone has been dealt with, the periosteal flaps 
may be bi'ought together by a few fine catgut sutui’es. The 
.skin wound should not be too comjjletely closed, but i-oom 
shall be left for drainaga 
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CHAPTER II. 

Osteotomy for Faulty Ankylosis op the‘ Hip-joint. 

This measure is carried out in certain cases of rigid anky- 
losis of the hip-joint, resulting from disease, in -which the 
limb lias assumed a faulty position and all milder methods 
of treatment have failed. In the most usual deformity the 
thigh is flexed, adducted, and a little rotated in. The 
object of the operation is to bring the limb straight. The 
possibility of securing a movable joint at the same time 
may or may not be contemplated by the operator. 

1. Tliroii^li tlic Neck of the Femur (Fig. 70, a). 
This operation is best jierformed -svith the osteotome. 

The Operation .- — The patient lies upon the sound hip, 
and the surgeon stands to the outer side of the limb. iUi 
assistant steadies the thigh and pelvis. 

A longitudinal incision about three-fourths of an inch 
in length is made just above the great trochanter and in 
the axis of the neck of the bone. The knife is carried well 
down to the bone. Tlie osteotome follows the knife, and on 
I’eaching the femur is turned on its axis so that its cutting 
edge is at i-ight angles to the axis of the neck. 

A few blows from the mallet will suffice to divide the 
bone. These operations as here described are carried out 
by the subcutaneous method ; but, as has been already ob- 
served, the sui'geon need not be sparing of his incision, nor 
of the exjiosure of the deeper parts, if only he has taken 
care to avoid the possibility of wound infection. 

2. Tliroiigli the Shaft of the Femur helow the 
Trochanters. — The osteotomy is carried out precisely as 
in the procedure just described. 

The incision is longitudinal, is placed over the outer 
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aspect of the femur, and about at the level of the lesser 


trochantei'. 

Tlie osteotome is introduced, 
and the bone is divided immediately 
below the lesser trochanter and in 
a line at right angles to the shaft 
of the femur (Fig. 70). 

Comment . — In these situations 
the bone should be divided com- 
pletely. It should not be partially 
cut through and then fractured, 
lest dangerous splinters of bone be 
produced. The assistant therefore 
should be careful how he holds 
the limb, and how he ' brings 



pressure to bear upon the parts 
which are being divided. 

Of the two methods described — 
viz. that of division of the neck, 


Fig. 70.— OSTEOTOMY FOB 
FAUI.TT ANKYLOSIS OF 
THE HIF. 

A, Intrac<apsular ; B, Ex- 
- tr.ioapsular. ' 


and that of division of shaft — the 


latter may be said in general terms to be the better. It is 
certainly the simpler and the easier operation. 
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CHAPTER HI 

Osteotomy for Genu Yalgum. 


valgnm 


severer forms of genu 




Anatomical Points. — In the 

and it is in tliese only that osteotomy is practised 
— there is a great increase in 
the size and depth of the in- 
ternal condyle. This is due — 
as has been shown by MickuHcz 
— to an increase in the diaphy- 
sis of the bone rather than in 
the epiphysis (Fig. 71). 

The epiphyseal line is about 
on a level with the tubercle for 
the adductor magnus tendon. 
The trochlear surface of the 
femur belongs to tiie epiphysis. 

A transverse section of the 
femur about the epiphyseal line 
Avill show that the outer part of 
the bone is much more exten- 
sive than tlie inner part, and 
this disproportion is continued 
for some little distance up- 
wards in the less expanded 
part of the bone (Fig. 72). 
The medullary canal ceases some 
way above the point at which 
the shaft of the bone widens 
out to form the condyloid ex- 



71. — VIillTICAL SECTION OF 
THE LOWER ENU OP A DE- 
FORMED FEMUR, FROM AN 
EXTREME CASE OP GENU 
VALGUM. 

A, Line of o])ipIi3Ris ; B, Trans- 
verse line drawn .at level of 
adductor tubercle ; o, Line of 
Mncewen’s operation. 


tremity. 

canal. 


Indeed, none of these 


opei’ations concerns the 

The following operations will be described ; — 
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1. Osteotomy of the shaft of the femur from the outer . 

side 

2. Macewen’s supracondyloid operation. 

1. Osteotomy of the Shaft of the Femur from 
the Outer Side. — The patient lies upon the back, witli 
the knee flexed over a sand bag, upon -which the limb is 
made to rest securely. The sui-geon should stand to the 
inner side of the limb — i.e., bet-ween the patient’s legs. An 
assistant standing opposite to him steadies the limb. 

The thigh being adducted so as to well expose the outer 
surface to the operator (as 
he stands to the inner 
side of the knee-joint), an 
incision about one inch in 
length is carried down to 
the bone at a point about 
two inches above the ex- 
ternal condyle. The in- 
cision is made upon the 
outer side of the thigh, is 
transverse — i.e., at right 
angles to the long axis of 
the femur — and may be 
made in one cut. The 
knife passes through the 

ilio-tibial process of the fascia lata, and runs in front of 
the biceps muscle. 

When the knife is withdrawn the osteotome is inserted, 
and the limb — no longer adducted — is firmly planted upon 
the sand bag. The osteotome is made to traverse the shaft 
transversely. As the outer part of the bone is here thicker 
than the inner part, it will be found that rvhen two-thirds 
of the shaft have been divided the bone can usually be quite 
readily fractured. 

It is essential that the division be extensive enough, 
and that no premature and violent attempts be made to 
complete the division of the bone. 

2. MaccAvcn's Supracondyloid Operation. — 

The patient lies upon the back, close to the edge of the 



Fig. 72.— TRANSVERSE SECTION OF THE 
TEMUR ABOUT THE LEVEL OP THE 
EPIPHYSEAL LINE, SHOWING THE 
TRIANGULAR OUTLINE OF THE BONE. 
A, P, E, I, Anterior, ))osterior, ex- 
ternal, and internal surfaces. 
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table. Botli liip and knee are Hexed ; the thigh is abducted 
and rests upon its outer side. The knee is 'well fixed upon, 
the sand-pillow. The surgeon places himself upon the 
outer side of the limb. 

A sharp-pointed scalpel is introduced on the inside of 
the thigh, at a point 'where the two following lines meet — 
one drawn transversely, a finger’s-breadth above the superior 
tip of the external condyle, and a longitudinal one drawn 
half an inch in front of the adductor magnus tendon. The 
scal2Del here jienetrates at once to the bone, and a longi- 
tudinal incision. (Fig. 7 3, a) is made, suflicient to admit the 
lai’gest osteotome. Before withdrawing the scalpel, the 
osteotome is slipped by its side until it reaches the 
bone. 

The scalpel is -withdrawn, and the osteotome, which 
was introduced longitudinally, is now turned transversely 
in the direction required for the osseous incision (Fig. 73, b). 

The osteotome is then driven through the bone in 
various pre-arranged directions until the division is nearly 
complete. 

After a certain amount of the bone has been divided, 
a finer instrument may replace the one first employed. 

It is desirable to complete all the work intended by any 
one osteotome before removing it from the wound. 

When the operator thinks that the bone has been 
sufficiently di-vlded, the osteotome is laid aside and a 
sterilised sponge is jfiaced over the wound. While the 
surgeon' holds the sponge, he at the same time employs 
that hand as a fulcrum ; with the other he grasps the limb 
lower down, using it as a lever, and jerks if the bone be 
hard, or bends slowly if the bone be soft, in an inward 
direction, when the bone will snap or bend as the case 
may be. 

Neither sutures nor drainage-tubes are required. 

Comment . — The highest part of the articular surface of 
the femur is a good guide to the level of the lowest part of 
the incision. 

Great care must be taken that the line of the bone 
incision is appreciated and accurately follov/ed. 
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For a short distance above the condyles the femur has 
a much thicker outer than inner border ; in many instances 
the outer is twice as thick as the inner. 

If the form of the bone be not borne in mind, the sur- 
geon may tliink that he has divided it sufficiently, and yet 
he may find that it -will not yield, owing, in most cases, to 
the posterior and outer part re- 
maining intact. 

In young subjects up to fifteen 
or sixteen, the division of the 
internal two-thirds of the bone 
will usually sufiice, the remainder 
being broken ; but in adults, espe- 
cially •when the bone is hard and 
brittle, the section should be moi*e 
complete, and as little fracturing 
should be attempted as is pos- 
sible. 

In children one osteotome will 
suffice for the division of the 
bone. 

If care he not exercised, it is 
possible for the femur to be split 
longitudinally. 

The incision employed is above 
the level of the articular liga- 
ments. 

The cut in the soft parts may 
be made transvei'sely, and be so 
placed as to correspond to the intended bone incision. By 
this means the osteotome is more readily introduced and 
more easily re-inserted should it be accidentally removed 
during the operation. The transverse incision spares the 
soft parts from a certain amount of bruising and disturb- 
ance, but it does not favour so complete a subcutaneous 
method. 

Although the synovial pouch of the knee-joint reaches as 
high as the level of the bone incision, it is not in the way 
of the actual woxmd itself, since it tapers to the middle line 



Fig. 73. — maoewen’s 
OPEBATIOX JFOR UENU 
VALGUir. 

A, Skin incision; b, Oste- 
otome incision; c, Bpi- 
pb^seal line; n. Inner 
condyle. 
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as it ascends. A certain amount of fat intervenes between 
tlie .synovial pouch and the bone, and the osteotomy cut is 
posterior to the pouch. 

The wound is above the superior internal articular 
artery, and below and anterior to the anastomotica magna. 
Bleeding from this vessel has, however, been reported as 
occurring during the operation. 
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CHAPTER IV. 

OoNEiFORM Osteotomy fob Inveterate Olub-Eoot. 

In this operation a wedge-shaped piece of bone is removed 
from the outer side of the foot at the site of the medio- 
tarsal joint. 

Size of llic Wcdg-c.— The dimensions of the por- 
tion of bone removed must of necessity depend upon the 
degree of the defoi-mity. In talipes equino-variis the base 
of tlie wedge is at the outer side of the foot, and is mainly 
represented by the cuboid ; the apex will be at the scaphoid 
bone, the distal side of the wedge will be represented by a 
line at light angles to the metatarsal bones, and the 
proximal side by a line at right angles to the long axis 
of the os calcis. 

An important addition to the removal of the wedge con- 
sists in a simple division of the neck of tlie astragalus, 
performed through a separate incision on the inner side of 
the latter. Perfect position of- the foot can be secured by 
this combined operation. 

In some instances the wedge is composed of portions of 
the astragalus, os calcis, scaphoid, and cuboid — the last- 
named bone predominating. In rarer cases it is found to 
contain portions of every one of the tarsal bones and the 
bases of the four outer metatarsal bones also. 

Operation lor Talipes £quino-Tarus. — The 
patient is placed upon the back, with the hip and knee 
a little flexed, and the sole of the foot resting upon a sand 
pillow on the table. The surgeon stands to the outer side 
of the limb, and an assistant opposite to him grasps the foot 
and leg, and steadies the extremity or moves it as required. 
The operation is usually carried out as follows ; — 

The outer surface of the foot having been well exposed > 
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and tlie cuboid defined, an oval piece of skin is excised from 
tlie outer side of tlie foot over that bone. The long axis of 
the oval will be in the long axis of the foot, and ■will be 
equal in extent to the base of the -wedge of bone to be 
removed. This piece of skin -will include the mass of 



Fig 74.— EXTREME TALIPES VARUS, WITH DBFORJHTr OE BONES OP 

TARSUS. 

The black line indicates the outer incision, the dotted lines the 
wedge of bone to be removed. 

thickened epidermis and the bursa -which are usually found 
over the cuboid. 

The inner side of the foot is now exposed, and at the 
“ stereotyped crease of skin,” and in a line over the 
astragalo-scaphoid joint, a vertical cut is made (from 
dorsum to sole) of sufficient length to include _ the tlin^- 
ness of the scaphoid bone. At this incision -will fall the 
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CHAPTER V. 

Excision of Joints and Bones. 

CScucral €oiisi<lcrnlions. — By the term “excision 
of a joint” is implied the removal of the articular extremi- 
ties of the bones entering into the formation of the joint, 
together, necessarily, with the cartilage and synovial mem- 
brane, the procedure being carried out witli the least 
possible amount of injury to the surrounding soft parts. 

This definition, while it applies precisely to the usual ex- 
cisions of the knee and elbow, is allowed also to include the 
usual excisions of the hip and shoulder in which only the 
articular extremity of the long bone foi'ming the joint is 
completely removed. 

By excising a joint it is often possible to preserve a limb 
which, but for this operation, V’ould be subjected to 
amputation. 

The excision of a bone may apply either to the complete 
removal of a bone together Avith its articular extremity, e.y. 
the inferior maxilla ; or to the removal of a portion of 
a bone, e.ff. the diaphysis of the humerus, or the acromial 
end of the clavicle. 

iHSti’uments Employed* — The folloAving is a list of 
the instruments that may be required in an excision 
operation : — 

Scalpels. Bistouries (blunt and shai’p pointed). 

Dissecting and artery forceps. Pressure forceps. 

Scissoi’s. Bone forceps. Sequestrum forceps. 

Probes ; directors. 

Excision knives. 

Ivory or metal spatulm. Retractons of various kinds. 

Lion forceps. 

Periosteal elevators. Rugines. 
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Saws of various kinds. 

Okisels and mallet. 

Bone gouges. Sharp spoons. 

General Conditions of Excision Operations. 

— In performing excision of a joint, the following general 
points are to be observed : — 

1. The whole of the diseased tissue must be removed. 

2. The amount of the bone removed must be limited by 
such common surgical requirements as are necessary to 
ensure the prospect of a useful — or, at least, not utterly 
useless — limb. 

3. The soft parts must be as little disturbed as i^ossible. 

4. It is important in young subjects that the active 
epiphysis be iiot destroyed, -lest a greatly shortened limb 
result— a matter of infinite consequence in the lower 
extremity, 

5. The bones must be so divided as to be adapted to 
the purposes of the new articulation, or be favoui’able for 
ankylosis in a good position. 

The Open method anil the Snhpciiostcal 
method. — The excision of a joint may be carried out by 
either of the two methods just named. 

The Open Method . — In the open method the bones are 
exj^osed through the simplest and most direct incision ; the 
soft parts are disturbed as little as is possible ; any tendons 
M'hich may be attached to the bones to be excised ai-e not 
cut through, but are peeled off or separated from their 
point of attachment. The ligaments of the joint, or certain 
of them, can hardly escape division. 

The bones are protected, and are sawn ofl[‘, but no care 
is taken to separate and preserve the periosteum which is 
attached to them. 

The Stibjyen'osieal Method . — In the subperiosteal method 
the articular ends of the bones are exposed, probably 
through a similar incision to that observed in the open 
metliod. The object of the operator, however', is to save 
if possible the whole of the periosteum of the involved 
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district, anti at tlie same tune to preserve the capsular 
ligament intact. 

Tlie osseous tissue to he removed is shelled out from 
within this investment of periosteum and ligament. The 
capsule, • and the periosteum into which it extends above 
and below, are divided in one vertical incision. The gap 
made is enlarged ; the bones are decorticated ; they are 
stripped of periosteum, but at the same time the con- 



Fig. 76.— DIAOBAM TO ILLUSTKATE THE SUBPEBIOSTEAL METHOD OP 

KESEOTION. 

H, Humerus; D, Ulna; a, Anterior ligament; h. Posterior ligament; 
c, Periosteum ; d, Oapsulo-periosteal sheath separated by the rugme. 
(The lines of the saw-outs are shown.) 

nections between that membrane and the capsule of the 
joint are not disturbed. 

Advaiitagres and disadvantages of tlie 
periosteal Method.— The advantages claimed for the 
subperiosteal method are the following ; — 
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{a) The periosteum being preserved, new bone is formed 
to replace that which lias been removed. 

(6) The capsule of the joint is preserved, and the com 
nections of the ligaments are not severed ; the new arti- 
culation is therefore likely to be all the stronger. 

(c) The connections of the tendons with the periosteum 
are not disturbed, and greater muscular strength is con- 
sequently given to the new joint. 

(cZ) There is much less Inemorrhage, the chief area of 
the operation being subperiosteal. 

(e) Planes of connective tissue are not opened up, and 
the cavity left after the removal of the bones is limited and 
circumscribed by the capsulo-periosteal sheath. 

With regard to these claims, there is no doubt but that, 
in favourable circumstances, a large quantity of new bone 
is produced to make good that lost by the operation. 

The importance of the periosteum in this connection 
would appear to be paramount, although some recent 
writers have adduced evidence in support of the view that 
the bone-forming functions of the periosteum have been 
over-estimated. 

The preservation of ligaments and tendinous connections 
is another advantage of this method — an advantage that is 
substantial and definite. 

The disadvantages of the subperiosteal operation cannot, 
on the other hand, be overlooked. 

The measure is admirable in theory, but it does not 
always assume so immaculate a position in practice. 

In the first place the operation is often impossible. 

The detachment of the periosteum is difficult and 
tedious. The student who attempts a subperiosteal 
resection for the first time upon the cadaver will find, 
especially if the subject be old, that the periosteum is not 
so substantial a membrane as is sometimes represented, and 
that its separation is a matter of considei’able mechanical 
ditliculty. 

The operator who blindly persists in following this 
method will often find that, after much valuable time has 
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been exliaiisted, he has bared the bone of periosteum, but 
has left tliafc membrane in shreds and holes. 

In young subjects the periosteum is tliicker, more 
active, more substantial, and more easily stripped oflP. It 
ma}' also be said that it is more precious, and is in more 
need of being preserved. 

In cases attended by chronic inflammation the perios- 
teum is generally very easily detached, but in such a 
condition it is often of doubtful value. 

It may be said, in conclusion, that the subperiosteal 
operation is excellent in- theory, but is only excellent in 
practice in a few selected cases. 



221 


CHAPTER VI. 

Excision of the Wrist. 

This operation, when complete, consists in the removal of 
the whole of the carpus, the lower ends of the radius and 
ulna, and the articular extremities of the metacarpus. 

JLord Lister’s Operation. — This may be taken as_a 
good example of the open method of excision, as dis- 
tinguished from the subperiosteal plan. 

The operation is thus described by Mr. J acobson, the radial 
incision being made as in Fig. 7 6 : — “ The outer incision is 
planned so as to avoid the radial arteiy, and also the tendons 
of the extensor secundi internodii and indicis. It commences 
above, at the middle of the doi’sal aspect of the radius, on a 
level with the styloid process. Thence it is at first directed 
towards the inner side of the metacarpo-phalangeal joint of 
the thumb, running parallel in this course to tlie extensor 
secundi internodii j but on reaching the line of the radial 
border of the second metacarpal bone it is carried downwards 
longitudinally for half its length, the radial artery being thus 
avoided, as it lies a little farther out. These directions will 
be found to serve, however much the parts may be obscured 
by inflammatory thickening. The tendon of the extensor 
carpi radialis longior is next detached with the knife, guided 
by the thumb-nail, and raised, together with that of the 
e.xtensor brevier, also cut; while the extensor secundi 
internodii, with the radial arter}', is thrust somewhat out- 
wards. Tlio next step is the separation of the trapezium 
from the rest of the carpus by cutting forceps applied in a 
line with the longitudinal part of the incision, great care 
being taken of the radial artery. The removal of the 
trapezium is left till the rest of the carpus has been taken 
away, when it can be dissected out without much difficulty. 



222 


SURGICAL OPERATIONS. 


[PAET IV. 


whereas its intimate relations with the artery and neigh- 
bouring parts would cause much trouble at an earlier 
stage. 

“ The hand being bent back to relax the extensors, the 
ulnar incision should next be made very free, by enterihg 
the knife at least two inches above the end of the ulna 
immediately anterior to the bone, and carrying it down 
between the bone and flexor carpi ulnaris, and on in a 
straight line as far as the middle of the fifth metacarpal 
bone at its palmar aspect. The dorsal lip of the incision is 
then raised, and the tendon of the extensor carpi ulnaris cut 
at its insertion, and its tendon dissected up from its groove 
in the ulna, care being taken not to isolate it from the 
integuments, which would endanger its vitality. The 
finger extensors are then separated from the carpus, and 
the dorsal and internal lateral ligaments of the wrist-joint 
divided, but the connections of the tendons with the radius 
are purposely left undistiu'bed. 

“ Attention is now directed to the palmar side of the 
incision. The anterior surface of the ulna is cleared by 
cutting towards the bone so as to avoid the artery and 
nerve, the articulation of the pisiform bone opened, if that 
has not been already done in making the incision, and the 
flexor tendons separated from the carpus, the hand being 
depressed to relax them. While this is being done, the 
knife .is arrested by the unciform process, which is clipped 
through at its base with pliers. 

“ Care is taken to avoid carrying the knife farther down 
the hand than the bases of the metacaipal bones, for this, 
besides inflicting unnecessary injury, would involve risk of 
cutting the deep palmar arch. The anterior ligament of 
the wrist-joint is also divided, after which the junction 
between the carpus and metacarpus is severed with cutting 
pliers, and the carpus extracted from the ulnar incision 
with sequestrum forceps, and by touching with the knife 
any ligamentous connections. 

“The hand being now forciblyeverted, the articular ends 
of the radius and ulna will protrude at the ulnar incision. 
If they appear sound, or very superficially afiected, the 
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articular surfaces only are removed. The ulna is divided 
obliquely wth a small saw, so as to take away the cartilage- 
covered rounded part over which the radius sweeps, while 
the base of the styloid process is retained. The ulna and 
radius are thus left of the same length, which greatly pro- 
motes the symmetry and steadiness of the hand, the angular 
interval between the bones being soon filled up with fresh 
ossific deposit. A thin slice is then sawn off the radius 



Fig, 76. — EXCISION OP THE WRIST. (lISTEB’S INCISION.) 

parallel with tiie articular surface. For this it is scarcely 
necessary to disturb the tendons in their grooves on the 
back, and thus the extensor secundi internodii may never 
appear at all. 

“ This may seem a refinement, but the freedom with 
which the thumb and fingers can be extended, even within 
a day or two of the operation, when this point is attended 
to, shows that it is important. The articular facet on the 
ulnar side of the bone is then clipped away with forceps 
applied longitudinally, 

“ If the bones prove to be deeply carious, the pliers or 
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gouge may be used with the greatest freedom. The meta- 
carpal hones are next dealt with on the same principle, each 
being closely investigated — the second and third being most 
readily reached from the radial, the fourth and fifth from 
the ulnar side. If they seem sound, the' articular surfaces 
only are clipped off, the latex’al facets being removed by 
longitudinal application of the pliers. 

“ The trapezium is next seized with forceps and dissected 
out, without cutting the tendon of the flexor carpi radialis, 
which is firmly bound down in tlie groove on the palmar 
aspect, the knife being also kept close to the bone to avoid 
the radial. The thumb being then pushed up by an assist- 
ant, the articular end of the metacarpal bone is removed. 
Though this articulates by a separate joint, it may be 
efiected, and the symmetry of the hand is promoted by 
reducing it to the same level as the other metacarpals. 

“ Lastly, the articular surface of the pisiform is clipped 
off, the rest being left, if sound, as it gives insertion to the 
flexor carpi ulnaris and attachment to the anterior annular 
ligament.” 

Comment . — The ulnar incision described above is not 
absolutely necessaiy, and the amount of bone removed 
must entirely depend upon the extent of disease. Thus it 
may be possible to spare most of the second row of carpal 
bones with the pisiform and the bases of the metatarsus. 
The less bone that is removed, so long as all the disease is 
eradicated, the better will be the functional result. 
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This operation consists in the removal of the lower end of 
the humerus and the upper extremities of the radius and 
ulna. 

Excision tlii'ougU u Posterior Mctliaii 
Incision. — The patient lies upon the back, with the body 
close to the edge of the table. The surgeon stands on tiio 
side that is to be operated upon. An assistant is placed on 
the opposite side of the table — i.e. upon the patient’s sound 
side — and holds the limb. The upper arm should be 
vertical, or at right angles to the surface of the couch ; the 
elbow should be a little flexed, and the forearm be carried 
across the patient’s chest, so that the elbow projects 
prominently outwards. In dealing with the riglit 
joint the operator should stand by the patient’s loins, 
and in dealing with the left, well to the outer side of the 
trunk. A second assistant, standing on the opposite side, 
can help to steady the limb by grasping the arm and fore- 
arm as he leans over the body ; and a third helper, placed 
to the surgeon’s left, should be prepared to assist in retract- 
ing the divided parts. 

In this attitude it will be understood that the ulna 
and olecranon will be uppermost. 

Narrow-bladed rectangular ' retractors made of the 
stoutest steel ai’e requisite. 

(a) The Incision , — The skin incision is about four 
inches in length, is in the long axis of the forearm, and is 
so placed as to cross the centre of the olecranon fossa of the 
humerus, and to cross the centre of the olecranon process, 
and tlien follow the crest or posterior border of the ulna 
(Fig. 77, b). 

I 
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The centre of the incision should correspond to the tip 
or summit of the olecranon, so that two inches of the cut 
will be over the humerus and two inches over the olecranon 
and ulna. The stout short-bladed excision knife may be 
carried at once down to the bones, cutting on to the 
olecranon, bisecting the triceps tendon, opening the 

articulation through the posterior 



ligament, and 


reaching 


the hack 


- ...A 


of the humerus. 

As the cut will be made from 
“above downwards,” it will be 
seen that in the position occupied 
by the limb the knife will cut first 
upon the ulna, which is uppermost, 
and then upon the humerus. 

(6) Clearing of the Olecranon 
and the Condyles of the Humerus. 
— In cleai’ing the bones for ex- 
cision, the following rules should 
be observed : — (1) The surgeon 
should keep the knife well down 
upon the bone, and his incisions 
should be short, and - made with 
force, and the edge of the blade 
be kept turned towards the bones. 
(2) Tlie periosteum slioidd be 
separated to as great an extent 
as is possible, and all ligamentous 
connections should be spared. The 
operator should aim at leaving the bones absolutely bare. 
(3) The rugine and the elevator should be freely used, while 
the knife is employed sparingly. The left thumb-nail must 
be used with vigour to retoact the tissues as soon as they 
are separated, and the surgeon may expect that the thumb 
of his left hand will remind him of the operation for many 
days after. Good retractors must also be employed at 
every step. The main feature of the operation is the 
efficient peeling of the olecranon and the irregularly-shaped 
humerus. 


Fig. 77.— EXCISION OF THE 
ELBOW. 

A, Koux’s incision; b, Me- 
dian vertical incision. 
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The inner parb of the wound is first dealt with. 

The inner half of the triceps tendon is peeled from the 
olecranon with as much periosteum as possible. The hollow 
between the oletfranon and the internal condyle is now 
cleared until that process of bone is reached and is left bare 
and projecting. 

If the operator keep close to the bones, and observe the 
three rules just laid down, there is no reasonable danger of 
wounding the ulnar nerve. The internal lateral ligament 
is stripped off from both humerns and ulna, and the 
periosteum is so separated as to carry with it the origin 
of the flexor muscles. 

The surgeon now turns to the outer part of the incision, 
separating the tissues on that side until the outer 
epicondyle is reached and laid bare. In tliis stage of 
the operation the outer half of the triceps tendon will 
be separated and drawn aside without severing its connec- 
tion with tlie deep fascia of the forearm, the anconeus will 
be raised from the ulna, the external lateral ligament and 
the oi’igin of the mass of extensor muscles will be separated 
from the humerus, and the supinator brevis will be turned 
well aside. Here again strong retractors are of great 
service. It is during this part of the procedure that 
damage may be done to the posterior interosseous nerve. 

On both sides of the humerus the muscular origins 
should not be stripped off the bone higher than is required 
to clear the latter for the saw. It is hardly ever necessary 
to divide the bone much above the widest part — i.e. the 
level of the epicondyles. 

The bones of the joint are now free of one another 
except upon their anterior aspect. 

(c) Satuing off the End of the Humerus . — The elbow 
should now be fully flexed, and Avithout much difficulty the 
lower end of the humerus can be made to project into the 
wound. The patient’s hand should then be placed in the 
prone position upon the operating table. In this attitude 
it can be firmly held, the lower ends of the radius and ulna 
being fixed rigidly upon the table. The assistant who 
grasps the upper arm should project the loiver end of the 
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humerus upwards. The portion of bone is now cleared of 
its few attachments in front, and is bared as high up as is 
necessary. 

The surgeon then grasps the bone with lion forceps held 
in the left hand and maintained vertically, as if he would 
draw the bone directly upwards. 

A narrow saw with a movable back is applied horizon- 
tally to the lower extremity of the bone so fixed, and the 
excision of the humerus is completed. 

The saw-line generally crosses the bone at right angles to 
its long axis, and just below the tips of the condyles. 

In using the saw a metal retractor or spatula should be 
employed to hold back and retract the soft parts. 

(tZ) Salving off the Ends of the Radius and Ulna . — 
While the limb is in the same position the assistant who is 
fixing the forearm relaxes his hold, and forcing the bones of 
that part of the limb upwards, makes them in turn pro- 
trude prominently into the wound. The ulna is grasped with 
the lion forceps, which are again held vertically, as if to 
draw the bone directly upwards ; and the metal spatula 
having been applied, the saw is applied horizontally to the 
base of the process, a slice of the upper end of the radius 
being removed at the same time. 

The wound is washed out, is adjusted with sutures, and 
a drainage-tube is inserted. 

Otlier Forms of tlic Operation. — Tlie incision 
most usually employed when the operation was first intro- 
duced was the ]r\-incision of Moreau. 

Subsequent experience has condemned every form of 
transverse incision in this operation. 

Ollier’s Operation by the Bayonet Incision. — ^The upper 
part of this incision is vertical, is opposite the interval 
between the triceps and the supinator longus, is commenced 
2i inches above the joint-line, and runs down to the tip of 
the outer condyle. 

It is then directed obliquely downwards and inwards to 
the base of the olecranon,’ and is finally made to follow the 
posterior border of the ulna for li to 2 inches. 

A vertical incision about one inch in length is made 
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over the internal condyle. Through this small lateral 
incision the point of the condyle is bared and the attach- 
ment of the internal ligament separated. 

Turning to the main wound, and using the rugine 
rather than the knife, the operator decorticates the 
external condyle, separating the external lateral ligament, 
exposes the head of the radius, detaches the triceps tendon 
together with the periosteum, denudes the olecranon and 
the margins of the sigmoid cavity, and detaches the inser- 
tion of the brachialis anticus. 

The hones of the forearm are now luxated forwards, and 
are divided with a fine saw. 

The inner segment of the humerus is in the next place 
freed of all its attachments, and, the hone being now bare, 
the saw is applied and the required section made. 

Aftcr-ti’catiiicnt. — After the operation the limb must 
be placed upon a suitable splint, and the bones so adjusted 
that the greater diameters of the bony surfaces correspond 
and do not cross. The hand should be in the mid-position 
between pronation and supination, and the elbow he 
very slightly bent— so slightly that the foreann will be 
nearer to the extended posture than to the position it 
occupies when at right angles to the arm. The precise 
angle recommended by most surgeons is an angle of 136°. 
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Exoision op the Shoulder. 

The operation known by this name consists really of an 
excision of the upper end of the humerus. The shoulder- 
joint is not excised — or, in other words, that portion of 
the scapula which supports the glenoid fossa is not sawn 
away with the articular segment of the humerus. Portions 
of bone may be gouged from the glenoid fossa, but more 
than that is seldom done. The opei’ation is comparatively 
rarely performed, and the conditions under which it is 
carried out are the same as lead to excisions of other joints. 
In a few instances the upper end of the humerus has been 
removed for a new growth. 

*■ To the greater tuberosity are attached the supraspinatus, 
infraspinatus, and teres minor; to the lesser process the 
subscapularis. 

1. Tlie Operation by an Anterior Incision. — 

The method here described is of the “ open method ” order. 
The subperiosteal operation is dealt with in the section 
Avhich follows. 

The patient lies upon the back, close_ to the edge of the 
table, with the shoulders well raised. 

The elbow is flexed, and is carried a little from the side. 
The assistant who holds the limb sits or stands by the 
patient’s loins. The surgeon takes up a position to the 
outer side of the shoulder and faces the subject. A second 
assistant stands behind the shoulder, facing the operator. 
The bony points about the joint should be defined. 

(a) The Incision . — The incision, which is three and a 
half to four inches in length, commences at the outer side 
of the tip of the coracoid process, and is carried downwards 
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and a little outwards to follow the inclination of the 
anterior margin of the deltoid muscle (Fig. 78, a). 

The knife is carried straight down to the joint, the 
coraco-acromial arch is exposed, and the capsule of the 
joint laid bare in the line of the incision. The biceps 
tendon is next sought for, and the capsular ligament is 
opened vertically just 
to the outer side of the, 
tendon. It is most con- 
veniently incised from 
below upwards. 

{b) Separation of the 
Outer Margin of the 
Wound . — The operator 
now proceeds to clear 
the tissues from the 
bone upon the outer 
side of the wound. In 
the case of the right 
limb this will be the 
left margin of the 
wound, and in the case 
of the left limb the 
right mai'gin. 

The parts are well 
retracted with the left 
thumb, aided when re- 
quired by retractors. 

The surgeon uses a 

blun1>pointed knife, and separates the soft parts from the 
upper end of the humerus by cutting on to the bone. 

The instrument should be kept as close to the bone as 
possible. As the separation proceeds, the assistant rotates 
the humerus inwards, wdiile at the same time he depresses 
the elbow and forces the head of the bone forwards. 

The surgeon clears the capsule from the outer part of 
the bone, and on reaching the external tube rosity severs 
the insertions of the supraspinotus, infraspinatus, and small 
teres muscles. 



Fig. 78.— EXCISION or the shoulder. 
A, Incisions of Baudens, Hueter, and 
Ollier ; n, Vertical incision of Langen- 
bcck and others ; c. Motel’s incision. 
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The second assistant aids in retracting the soft parts. 

(c) Separation of the Inner Margin of the Wound . — 
The limb is restored to the position it originally occupied, 
and the surgeon proceeds to clear the bone upon its inner 
aspect in the manner just described. The humerus is 
rotated outwards as he proceeds ; and when the lesser 
tuberosity is reached, the snbsca.pularis insertion is divided, 
and the attachment of the capsule beyond it. 

In this stage care must be taken of the biceps tendon, 
which should be drawn aside. 

(d) Clearing of the Neeh of the Bone. — The biceps 
tendon is displaced inwards. The elbow is flexed, and the 
arm is held vertically (i.e. at right angles to the table), and 
is thrust upwards so that the head of the bone is made to 
project through the wound. The posterior part of the neck 
of the bone is cleared, and the parts are prepared for the 
passage of the saw. 

(e) Excision of the Head of the Humerus. — The head 
of the bone is seized with lion forceps held in the surgeon’s 
left hand, and the bone is sawn through with eitlier a 
small Butcher’s saw or a thin saw with a movable back. 
The saw-cut should incline from without very slightly 
downwards and inwards, so that no sharp end may be 
left which might press upon the axillary vessels or 
nerves. 

In sawing the left humerus the surgeon stands facing 
the patient ; in dealing Avith the right he Avill find it more 
convenient to stand behind the shoulder (by the patient’s 
head). While the saAV is being used, the soft parts must 
be protected by metal spatulse. 

(y) The glenoid cavity is examined, and its diseased 
surface gouged away. The skin incision is closed Avith 
sutures, and the limb placed in position. 

It should be noted that, so long as all diseased bone and 
synoA'ial membrane is removed, the insertions of the rotator 
muscles should be interfered Avith as little as possible. It 
is unnecessary to force the humeral head out into the 
AA'ound, as it may be diAuded Avuth a chisel as it lies in 
position. The synovial pouche.s in connection Avith the 
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subscapularis and biceps muscles should be carefully dis- 
sected out. 

.Comment . — This procedure can claim to be the best and 
the most generally adopted method of excising the shoulder. 

Langcnbeck’s incision is placed more to the outer side, 
and has for its starting-point the acroraio-clavicular joint 
(Fig. 78, n). 

2. The giibpcviosteal Operation. — The patient 
is placed in the same position as in the last operation. The 
arm lies by the side. The same incision is made. The 
capsule is exposed and the biceps tendon discovered. 

The capsule is incised vertically to the outer side of the 
biceps tendon, and the incision is carried downwards 
through the periosteum on the neck of the bone as far as 
the intended saw-cut. The knife is now laid aside for the 
rugine and elevator. Commencing at the outer segment of 
the wound, the sui-geon sepai’ates all the soft parts from 
the bone, detaching the periosteum, the capsular ligament, 
and the muscular insei’tions in one continuous and unbroken 
layer. The rugine is worked upwai’ds and downwards. 
The arm is rotated inwards gradually, and is at the same 
time abducted and the head of the bone pushed upwards 
and forwards. .The greater tuberosity is reached and 
cleared, and the bone freed as far as possible beyond it. 
In clearing the outer part of the humerus, the surgeon 
should stand facing the patient while dealing with the 
right limb, and behind the shoulder — i.e. close to the head 
— while treating the left limb. 

In the process the thumb and suitable steel retractors 
must bo vigorously employed to di'aw back the separated 
tissues. 

The next step consists of clearing the lesser tuberosity 
and the inner part of the neck of the bone. Like measures 
are adopted. As the surgeon progresses, the limb is 
rotated outwards, the arm is abducted, and the head of the 
humerus is thrust upwards and forwards. 

In this part of the operation the surgeon stands facing 
the patient when excising the left bone, and behind the 
shoulder when operating upon the right side. 

I* 
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The head of the bone is now thrust out of the wound, 
and the neck is cleared of any remaining ligamentous or 
periosteal attachments. 

The excision of the head is carried out in the manner 
already described. 

Comment . — The deltoid flap' which was once so much 
made use of is shown in Fig. 78, c. This form of operation 
has the advantages of being easy of performance and of 
well exposing the parts of the joint. It has the over- 
whelming disadvantage of destroying the function of the 
deltoid muscle. 
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Excisions of the Toes, Metatarsus, and Tarsus. 

The general as well as the detailed observations that apply 
to the fingers and metacarpus apply also to the correspond- 
ing parts of the foot. 

1. The Aslragaliis. — ^The patient lies upon the back, 
and the foot is so placed as to extend beyond the end of 



Fig. 70. — A, E.'coision of nstrngalus (outer incision) ; B, Excision of ankle 
(outer incision) ; c, Excision of os calcis. 

the table. It must be held by an assistant, who can 
manipulate it as directed. 

Two incisions, external and internal, are made. The 
outer incision is about two and a half inches in length, runs 
parallel with and just posterior to the tendon of the 
peroncus terlius, and commences a line or so above the 
level of the articular margin of the tibia (Fig. 79, a). 
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A second and much shorter cut starts from the centre 
of the principal incision, is placed at right angles to it, and 
ends immediately below the tip of the outer malleolus. 
The two slight flaps thus defined are turned aside, and the 
bone exposed in the interval between the peroneus tertius 
and peroneus brevis tendons. 

The foot is well extended and inverted, and the liga- 
ments which connect the bone with the fibula, " tibia, 
scaphoid, and os calcis are divided so far as they can be 
reached from the outer side. Retractors are used to 
protect the tendons, etc. 

The inner incision is about two inches in length, and, 
starting from just below the tip of the inner malleolus, is 
carried forwards and upwards just in front of the anterior 
margin of that bone. It will be curved, therefore, with the 
concavity backwards (Fig. 80, a). 

The remaining ligaments that hold the astragalus are 
now divided from the inner side. 

The surgeon turns finally to the outer wound, and while 
the foot is inverted and extended, grasps the astragalus 
with lion forceps in a vertical direction, and as Farabeuf 
expi’esses it, “ whips it out like a molar.” 

The wound will need to be drained, and the limb to be 
firmly secured upon a splint or in plaster of Paris, with the 
foot at right angles to the leg. 

2. The Os Calcis. — Among the many methods 
devised for the excision of this bone, the procedure 
described by Farabeuf appeal’s to be upon the whole the 
best. The incision he recommends is a combination of the 
horse-shoe incision employed by Erichsen and the simpler 
skin-cut made use of by Ollier. 

The operation should be performed as far as is possible 
by the subperiosteal method. 

The patient lies upon the sound side, the leg is sup- 
ported upon a sand pillow, and the foot, turned ivell upon 
its inner border, is free. 

The incision, commencing at the base of the fifth meta- 
tarsal bone, is carried horizontally backwards just above 
the margin of the sole, and, passing round the hinder aspect 
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of tlie lieel, ends aVjout one inch and a quarter to the inner 
side of the median line (Fig. 79, c). 

This cut is met by a vertical incision two inches in 
length, which is parallel to and a little in front of the tendo 
Achillis. The wound is deepened, and two small flaps are 
formed. Great care must he talcen of the peronei tendons, 
to which the vertical incision is posterior. The bone is 
exposed behind the peronei tendons, and the periosteum 
is incised vertically. With a rugine the periosteum and 
the associated ligaments are separated from the bone. 
The outer surface is cleared first, then the posterior sur- 
face. The attachment of the tendo Achillis is- severed. 
The foot being placed in the position of talipes varus, the 
posterior aspect is bared of periosteum as far as it is 
possible to reach. The anterior portion of the bone is 
cleared, and the ligaments separated Avith the periosteum. 
The same is done with the plantar 'surface. A certain part 
of the inner surface can be reached from the posterior 
aspect. 

With care and patience and the use of good retractors 
the greater part of the bone can be bared through this 
outer incision, and from this side also the interosseous- 
ligament can be reached and divided. 

When the os calcis is freed as far as possible, the head 
or anterior part must be grasped Avith lion forceps and the 
bone dragged outiA^ards with a repeated rotatory movement, 
the periosteum and ligaments upon the inner surface being 
separated Avith the rugine as soon as each part of the as yet 
untouched district is reached. 
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Excision of thk Ankle-joint, etc. 

Operation. — The various methods in vogue for per- 
forming this operation are for the most part modifications 
of the original procedure of Moreau. Indeed, no very 
conspicuous deviations from the initial operation have been 
proposed or carried out. Of the modern forms of Moreau’s 
operation, that by Langenbeck would appear to be one of 
tlie best. It may be carried out as follows, if the sub- 
pei'iosteal method be attempted : 

The patient lies upon the back, with the foot and leg 
supported upon a firm sand pillow. Two vertical lateral 
incisions are made. The leg and foot should be rendered 
bloodless by the application of Esmarch’s tourniquet, other- 
wise it will be impossible to dissect out thoroughly all the 
diseased tissues in a case of tuberculous ankle. 

1. The Outer Incision . — ^The foot being turned over upon 
its inner side, a vertical incision some three inches in length 
is made along the anterior part of the fibula to a point 
a little below the tip of the malleolus. Thence it is made 
to curve around the malleolus, and ascend for about one 
inch along its posterior border (Fig. 7 9, b). 

2. The Removal of the External Malleolus . — The fibula 
is exposed, and its periosteum divided in the long axis of 
the bone. The membrane is then separated from the bone 
by the rugine in an anterior and a 'posterior direction. 

The ligaments attached to the malleolus are separated 
as encountered. The external lateral ligament is divided 
vertically, so that its anterior segment will go with the 
anterior layer of separated periosteum, and its hinder 
segment with the posterior layer. 

With the curved rugine the greater part of the circum- 
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ference of the shaft of the bone can be bared about the 
saw-line. 

The fibula is then divided with either a chisel or a saw 
about one inch above its extremity. The divided end is 
seized with lion foreeps, or is drawn outwards -with a hook, 
while its deeper connections ai-e separated with the rugine, 
aided by the knife. 

This part of the operation is veiy tedious. 

The lower end of the fibula is thus removed. 



Fig. 80. — Excision of astragalus (inner incision) ; b. Excision of ankle 
(inner incision). 


3. The Clearing of the Tibia . — As much of the anterior 
and posterior surfaces of the tibia as can be reached through 
the outer cut are bared of periosteum by means of the 
rugine, the anterior and posterior ligaments of the ankle 
being elevated with the periosteal layers. In this part of 
the operation care must be taken not to open the sheaths 
of the tendons. 

4. The Inner Incision . — The foot is turned upon its outer 
side, and an incision about three inches long is made along 
the inner surface of the tibia and in the long axis of the 
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bone. The cut ends at the tip of the inner malleolus. A 
curved or transverse incision (Fig. 80, b) may be made to 
meet the lower end of the wound at right angles. 

5. The Removal of the Articular Surface of the Tibia . — 
The periosteum of the tibia is incised vertically, and that 
membrane is peeled from the bone so that it may be con- 
tinuous with the periosteo-capsular layers already separated 
upon the outer side. The internal lateral ligament is 
divided vertically in the manner already described with 
regard to the outer ligament. 

As soon as the tibia is sufficiently free, the malleolar 
end of it is made to project a little through the wound, and 
while the soft parts are well protected with retractors, the 
bone is divided horizontally Avith a keyhole saw. This 
section removes the internal malleolus and the diseased 
articular surface of the tibia. A thin layer of bone should 
be removed with the saw, and, if necessary, any patches of 
caries should be further gouged out. . The fragment is 
grasped with lion forceps and removed. 

6. The Sawing of the Astragalus. — The surgeon finally 
turns oiice more to the outer incision, and through that 
wound removes Avith the saw as much of the upper part of 
the astragalus as is necessary. The section should be 
horizontal. If found absolutely necessary, the whole of the 
astragalus may be removed through the external incision. 
The best result will, however, be obtained if firm bony 
ankylosis occurs betAveen the cut surface of the tibia and 
astragalus, and hence the less that is removed of that bone 
the better, so long as all tuberculous foci are dealt Avith. 

7. The Excision of the Tuberculous Synovial Mem- 
brane, etc. — This should be carefully and systematically 
done, the surgeon paying special attention to the joint 
capsule behind the extensor tendons, the prolongation 
upwards of the cavity betAveen the tibia and fibula, and to 
diseased pouches which are often present on either side of 
the joint. If these latter cannot be dissected out, they 
must be thoroughly scrajied Avith Volkmann’s scoops. 
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Excision op the Knee. 

The upper limit of the femoral epiphysis will be repre- 
sented by a horizontal line drawn across the bone at the 
level of the tubercle for the adductor mngnus. If the 
whole of the trochlear surface be removed in the incision, 
the whole of the epiphysis will have been taken away. 
A single nucleus appears in this epiphysis shortly before 
birth, and joins the shaft about the twentieth year. The 
epiphyseal line is intracapsulai*. 

The limits of the tibial epiphysis are represented behind 
and at the sides by a horizontal line that just marks off the 
tuberosities. It includes, therefore, the depression for the 
insertion of the semiraemhranosus, and also the facet for the 
fibula. 

In front the epiphyseal line slopes downwards on either 
side to a point on the upper end of the shin, so as to enclose 
the whole of the tubercle of the tibia. 

The centre joins the main bone at the twenty-first or 
twenty-second year. The epiphyseal line is extra-articular.j 
Farabeuf estimates that in a child of about eight years of 
age it is impossible to remove more than 1 cm. of the 
tibia, or 1| cm. of an inch) of the femur, without 
approaching dangerously to the epiphyseal lines. 

After puberty {e.g. in a youth of seventeen years) it is 
possible to remove Ij cm. of the tibia, and cm. (1 inch) 

. of the femur, without compromising the epiphyseal lines. 

The popliteal arteiy is so placed that it is in greatei 
risk of being wounded when the tibia is sawn than when 
the lower part of the femur is being removed. 

Opeiatioii toy a Curved Transverse 
Anterior Ineision. — Of the many methods which have 
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been described and adopted, this appears to have substantial 
claims to be regarded as the most suitable. 

Position . — The patient lies upon the back, with the 
limb close to the margin o£ the table. The lower part of 
the leg should project a little beyond the table, so that 
when the knee is bent at a right angle the foot may be able 
to rest, flat upon the sole, upon the end of the table. 

The surgeon stands upon the side to be operated on. 

Some surgeons prefer to stand upon the left side of the 
limb in the case of either extremity, a position which is- 
certainly more convenient for sawing. 

One assistant places himself opposite to the surgeon, 
and steadies the limb by the thigh. Another assistant near 
the foot of the table holds the leg, and manipulates it as 
required. A third assistant by the sui-geon’s side attends 
to the sponging, etc. 

At the commencement of the operation the limb is held 
with the knee a little flexed. Later, the joint is bent at a 
right angle. 

(1) The Skin Incision. — A. curved incision, convex 
downwards, is made across the front of the knee below the 
patella. 

The incision commences and terminates at the posterior 
margin of one of the femoral condyles, whilst its lowest 
point in front corresponds with the insertion of the patellar 
ligament. 

During the making of this wound the knee-joint is held 
a little flexed, and the skin and subcutaneous tissues are 
alone divided at the first sweep of the knife. 

(2) Dividing of the Ligaments . — The knee is now flexed 
a little more, and with another sweep of the knife the 
anterior part of the capsule and the patellar ligament 
are cut through, and the joint opened below the knee- 
cap. 

The patella, with its at-tached aponeurosis, is turned 
upwards, the joint is still more flexed, and the surgeon 
proceeds to divide in order the lateral and the two crucial 
ligaments. 

(3) Salving of the Femur . — ^The joint is now bent at a 
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riglit angle, and tlie limb held firmly in that position, "with 
the sole of the foot idanted upon the table. 

The femur is cleared Tvith the knife at the future saw- 
line. 

The bone is sawn from before backwards, and with 
regard to the plane of the section these two points must be 
observed ; — 

The plane of the saw-cut in the antero-posterior direc- 
tion must be at right angles to the long axis of the shaft of 
the femur, and in the transverse direction it must be parallel 
to the plane of the free surface of the condyles. 

During the sawing process the condyles may be grasped 
and steadied with lion forceps, although, if the limb be 
firmly held, this is not necessary. The femur rests upon 
the tibia. The tissues of the ham must be protected by 
means of an ivory spatula held behind the femoral con- 
dyles, or by a broad elastic or thin metal band. 

(4) Saioing of the Tibia . — The upper end of the tibia 
is now held forwards, the foot is still pressed firmly 
against the table, the shaft of the bone is maintained in 
the vertical position, and in consequence the articular- sur- 
face will be quite horizontal. The bone is cleared with the 
knife for the passage of the saw, and a thin slice is removed 
by sawing from before backwards, the saw being kept pre- 
cisely parallel to the articular surface, and therefore at 
right angles to the shaft. (Fig. 81.) The popliteal tissues 
must be protected in the manner already described ; and if 
the movements of the saw be slow and deliberate, there is 
no danger of wounding the structures of the ham. 

The two bony surfaces should now be parallel, and 
should fit accurately when brought together. 

(5) Treatment of the Patella and Synovial Membrane . — 
The most tedious part of the operation remains. The patella 
must be dealt with according to the practice of the indi- 
vidual surgeon. It may be removed, whether healthy or 
diseased, by dissecting it out, with the least possible dis- 
turbance of the surrounding tissues ; or if entirely sound, 
it may be left. Or it may be steadied in a vertical position 
while its articular segment is removed with the saw in the 
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form o£ a thin laj'cr ; or its tissue may be so scraped and 
cut away that nothing remains but the anterior layer of 
compact bone. 

With the knife and scissors, aided by the sharp spoon, 
the surgeon now proceeds to remove all the diseased synovial 
membrane which may remain. The pouch , beneath the 
quadriceps tendon is opened up, and is carefully cleared out 
by means of the sharp spoon. 

Any existing sinuses are opened up and scraped, and by 



Fig. 81.— EXCISION OF THE KNEE : THE SAWING OF THE TIBU. 

one means or another a careful and determined attempt is 
made to rid the operation area of every trace of diseased 
tissue. The part is now well flushed with sterilised warm 
water, and carefully diied. 

Nothing remains but to close the wound with sutures — 
silkworm gut being the best for the pur[)ose — and to adjust 
the limb upon the sjdint which has'been prepared for it. 

The drainage-tubes will be inserted before the limb is 
adjusted to the apparatus. 
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No blood-vessels of any importance are divided. Tlie 
arteries ’actuall}’’ severed will be bi-anches of the articular 
arteries, of the anastomotica magna, and of the anterior 
tibial recurrent. Continued pressure with a dry sponge 
will be sufficient to check such bleeding as is usually met 
with. 

In the majority of instances it is possible to leave the 
posterior ligament undisturbed, in which case a substantial 
barrier remains that will prevent the spread of suppuration 
into the popliteal space should pus be produced. 

In any ca^e, care should be taken to spare this ligament, 
and to separate its attachments from the bones rather than 
to cut it. 

The internal limit of the incision should not be canned 
backwards beyond the point indicated, in case the internal 
saphenous vein and nerve be wounded. 

The utmost care must be taken to respect the epiphysis 
in young subjects. If damaged, it will lead to a shortened, 
deformed, and possibly useless limb. 

The femur and the tibia should be sawn from before 
backwards. 

With regard to the fixing of the bones with metallic 
sutures or pegs, it must be observed that such a measure 
effects its object but feebly, that primary healing is apt to 
be hindered, that the subsequent removal of the wires or 
pegs may be difficult, and that the presence of these' foreign 
bodies may excite some mischief in the bones. 

If a really suitable strong and well-adjusted apparatus 
be used to fix the limb, the employment of the means just 
named becomes quite unnecessary. 
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CHAPTER XIL 
Excision op the Hip. 

This operation implies the removal merely of the uppei 
end of the femur, and the scraping away of any diseased 
tissue which may occupy the acetabulum As in the case 
of the shoulder-joint, so here also the excision does not in- 
volve the whole joint and the entire articulating surfaces. 

Barker’s Operation toy Anterior Incision.— 
The patient lies supine, with both thighs fully extended. 
The surgeon stands in every case on the right side of the 
patient ; one assistant, facing him, holds the affected thigh, 
another stands beside and to the left of the operator. 

The most precise and rigorous aseptic measures are 
carried out. 

Tlie incision commences on the front of the thigh, half 
an inch below the anterior spinous process of the ilium, and 
runs downwards and a little inwards for three inches. As 
the knife sinks into the limb it passes between the tensor 
vaginae' femoris and glutei muscles on the outside, and the 
sartorius and rectus on the inside, until it reaches the neck 
of the femur. This incision does not divide .any muscle 
fibres, nor vessels or neiwes of the slightest importance. It 
is unnecessary to carry the deeper part of the incision to 
the full extent of the external wound. If an abscess is 
opened up before the joint is reached, its contents are 
thoroughly flushed out with sterilised hot water, at a 
temperature of between 105° and 110°, befoi’e anything 
further is done. For this purpose a large three-gallon can 
is used, with three taps below, to each of which six or 
eight feet of india-rubber tubing is attached This can is 
placed some feet above the operating-table, so as to have a 
considerable pressure of water. Each of the rubber tubes 
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terminates in one of Barker’s flnshing-gouges. . These 
instruments consist of a gouge with a canal running 
through the handle, so that a stream of water may be 
directed into the holloAV of the gouge. The abscess having 
been cleared out by means of the rush of hot water, aided 
by these flushing-gouges, the neck 
of the femur is sawn across with 
a narrow saw in the direction of 
the external wound. The diseased 
head can then be lifted out by 
means of the flushing-scoop or a 
sequestrum forceps, through which 
the hot stream is rushing into the 
joint. By the time the head of 
the bone has been got out, the 
whole cavity is compai'atively 
clean. 

Now begins the search for 
further disease. This can usually 
be estimated by the left forefinger, 
with which the acetabulum is first 
examined, and then all the other 
parts of the joint-cavity. Wlier- 
ever diseased material is felt, it is 
cut away by the flushing-gouge or 
scoop, tlie hot water carrying 
away the debris as fast as it is 
produced, and with it all blood, 
while at the same time it arrests Fig. 82.— excision of 
bleeding from the fresh-cut sur- the hip. 

faces. When every part of the 

field of operation has been gouged and scraped clean of all 
tuberculous material, and the Avater runs aAvay clear, the 
cavity is dried out Avith sterilised sponges, one or two of 
Avhich are left in it until all the stitches are jilaced in 
position. These should dip deeply and be placed close 
together. Just before they are tied, the sponges are 
remoA’ed, and Avith them the last traces of moisture. A 
little iodoform is noAv dusted over the surface of the 
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incision — in which there is no drainage-tube in most cases 
— and the whole joint is covered with aseptic gauze so 
adjusted that evenly-graduated pressure is brought to bear 
upon every aspect of the field of operation, while the limb 
is held well abducted. If the wool be now fi^rinly com- 
pressed with a spica bandage, the walls of the whole clean- 
iwraptvd ca V2ty are hi'^eaght into contact, and the remainder 
of the neck of the fernur is thrust into the acetabulum and 
secured there. 

Now when all this has been done, although there 
remains potentially a cavity, there is actually nothing of 
the kind, for all the surfaces have been brought into 
apposition. And then, assuming that perfect asepsis has 
been observed, all these surfaces ought to unite with a 
minimum of exudation. After the operation the patient is 
at once placed upon a Thomas’s double splint. 



CHAPTER XIII 


ARTHHECTOJiy, OR ErASION OF A JoiNT. 

This operation, although it is distinct from excision, may 
most conveniently he considered here. 

It consists in fully exposing the interior of the joint, 
and in removing the whole of the diseased synovial mem- 
hrane and ligamentous tissue, together with such patches 
of cartilage or hone as may be the seat of quite limited 
disease. 

This removal is accomplished by means of the scalpel, 
the scissors, the sharp spoon, the gouge, and, if need be, the 
actual cautery. The measure aims at removing all the 
diseased tissue, and diseased tissue only. 

Instruments required. — Excision knife ; scalpels ; 
scissors, botli straight and curved on the flat ; sharp spoons 
of various sizes and shapes ; gouges ; toothed forceps j 
dissecting and artery forceps; pressure forceps; jirobe; 
retractors. 

Tlie Operation {as applied to tlie knee-joint ). — An 
Esmarch’s band is not required, nor is any form of tourni- 
quet needed. 

The patient lies upon the back, with the knee a little 
flexed and the sole of the foot resting flat upon the table. 

The surgeon stands to the outer side of the limb, or he 
may find it convenient to place himself upon the right side 
in the case of either limb. An assistant placed at the end 
of the table, and another opposite to the surgeon, hold the 
limb securely. A third helper by the surgeon’s side attends 
to the sponging, etc. 

A curved transverse incision is made across the front of 
the knee-joint, as in performing excision (page 242). The 
incision may be commenced at the posterior part of one 
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."■ondyle of the femur, he carried across the front of the 
limb over the middle of the patellar ligament, and end at 
the posterior part of the other condyle. 

The 2DateIlar ligament is divided, the joint fully opened, 
and the skin flap -with the patella turned up upon the 
thigh. 

The knee is now flexed at a right angle, and the 
interior of the joint well exposed. 

The surgeon then proceeds to remove all the diseased 
synovial membrane, and such of the extrasynovial tissue as 
is also involved. The latter would include all softened 
ligamentous tissue. ■ As much as possible should be re- 
moved in a continuous layer by means of the scalpel and 
forceps, or the scissors and fox’ceps. The semilunar jcar til- 
ages are removed, and probably both lateral ligaments. 

The crucial ligaments should be spared whenever 
possible. They must be stripped, however, of every trace 
of diseased membrane, must be most carefully inspected, 
and subjected to a vigorous scraping over all suspicious 
parts. 

The articular surface of the posterior ligament must 
be exposed, and also freed of all degenerate and pulpy 
tissue. 

This ligament should not be divided, nor should any 
ojxening, if possible, be made into the popliteal space. 

Wlien the interarticular district has been completed, 
and the work of the scalpel or scissors followed up by the 
shai’p spoon, until no trace of disease has been left behind, 
the surgeon turns to the anterior flap. 

All the synovial membrane which covers this flap 
should be dissected off, the subcrural bursa must be fully 
opened up, and its lining membrane treated in the same 
way. Every nook and cranny must be j^atiently explored, 
and every fragment of tuberculous tissue removed. The 
complete removal of every scrap of diseased tissue from the 
subcrural bursa is very important. 

Here again also the erasion must be completed with the 
sharp spoon, and every neglected point and corner sub- 
jected to a careful and complete scraping. 
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Finally, the cartilages and bones must be 'well ex- 
amined. Patches of softened or eroded cartilage may be 
sliced off, and points of caries in the bones freely removed 
•with a gouge. " • ’ . 

The bleeding is arrested by the pressure of a sponge, 
which is maintained as long as possible, and by means of 
pressure forceps. Ligatures are but seldom required. 

The articulation is then -well "^mshed out with sterilised 
warm water, Avell sponged, and dried. 

The limb is placed upon the splint prepared for it, and 
the patellar ligament having been united by many points 
of chromicised catgut, the wound is closed with silkworm 
gut. 

Drainage-tubes should be avoided whenever possible, 
and in a large percentage of the cases they can be dispensed 
with, provided that the margins of the wound are not too 
closely approximated. 

If drains be considered necessary, one should be insex’ted 
into the posterior angle of the wound on each side. 
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/ CHAPTER XIV. 

\r Excision op the Upper Jaw. 

This operation is considered to i-efer usually to the removal 
of the superior maxillary bone of one side, but to include 
also the rarer operation in which both bones — and therefore 
the whole of the upper jaw — are excised at one sitting. 

The Operation by a Median Jncision. — ^This 
procedure forms, without doubt, the best measure for ex- 
cising the superior maxilla. 

The patient lies upon the back, with the head and 
shoulders well raised. The face, if the patient be a male, 
should have been already shaved. The head is turned to 
the sound side. 

Hewitt and Sheild {Med.-Ghir. Trans., 1896, page 18) 
advise the complete lateral position of the patient, with his 
head at the edge of the table and the face turned towards 
the floor. Blood drains away readily in this position with- 
out risk of its entering the trachea. 

The surgeon stands on the patient’s right-hand side in 
dealing with either side of the jaw. The chief assistant 
should take his place opposite to him. Another assistant 
may stand by the surgeon’s side. The posterior nares are 
well plugged. 

1. The incision is commenced at a point half an inch 
below the inner canthus, is carried down by the side of the 
nose — where the nose joins the face — ^follows the groove 
which limits the ala nasi, and, skirting the nostril, reaches 
the median line of the lip. 

■ While this cut is being made, an assistant may com- 
press the facial artery. 

When the lip is reached, the chief assistant grasps each 
extremity of the lip (at either angle of the mouth) between 
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the hnger and thumb, so as to compress the coronary 
arteries. The incision is then carried through the median 
line of the upper lip into the mouth (T'ig. 83, a). 

The superior coronary arteries are at once seized and 
secured. 

While the lip is being dealt with the upper part of the 
wound is being com- 
pressed by a sponge. 

In this stage of 
the operation the 
following vessels are 
divided ; — ^The angu- 
lar artery and the 
large angular vein, 
the lateralis nasi 
artery, the superior 
coronary, the artery 
to the nasal septum, 
and some trifling 
branches of the infra- 
orbital. 

2. A second in- 
cision is now carried 
along the lower mar- 
gin of the orbit. At 
its commencement it 
starts from the point 
of the first incision, 
and ends over the 
malar bone (Fig- Fig- 83.— excision of the jaws. 

83, a). a, By a median incision ; B, By Velpeau’s 

3. The cheek flap method ; o, Excision of the lower jaw. 

thus marked out is 

now rapidly raised from the bone, and should contain all 
the soft parts down to the maxilla. 

No attempt should be made to save the periosteum. In 
dissecting up this flap the infra-orbital artery is divided. 
Care should be taken that no blood runs into the mouth, 
and an assistant should follow the flap with a sponge. 
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Throughout the operation sponge pressure is the main 
means of checking litemorrhage. 

4. The operator should now separate the nasal carti- 
lages from tlie bones, and should then divide the nasal 
process. This may be done with a fine saw or a chisel. 
He should next proceed to divide the periosteum 
along the lower edge of the orbit. With the elevator 
the periosteum of the floor of the orbit is carefully raised, 
and in efiecting this the origin of the inferior oblique 
muscle is separated. 

With a fine chisel the orbital plate may be divided as 
far within the orbit as is necessary. The chisel-cut will 
commence at the point at which tire nasal process of the 
maxilla Iras been divided, and will end at the'^spheno- 
maxillary fissure. If it be considered necessary to take 
away the whole of the orbital plate of the maxilla, then a 
chisel-cut can scarcely avail, and the bone must be wrenched 
away from its attachments in the final act of removal. 

The last step of this stage of the operation is to divide 
the milar bone. This may be done with a chisel or a small 
saw. The malar bone is divided obliquely (from above 
downwards and outwards) at a poirrt about the centre of 
the bone, and the saw or chisel is so applied that the section 
will extend into the spheno-maxillary fissure, the exact 
site of which should have been previously defined. 

5. The palate part of the bone alone remains with its 
connections undisturbed. The mouth having been rvell 
opened, the central incisor tooth on the diseased side is r6- 
moAmd, the muco-periosteal covering of the hard palate is 
divided in the median line, and a knife is drawn along the 
floor of the nose from before backwards and as near as 
possible to the septum. By means of a transverse incision 
made through the mouth the soft palate is loosely separated 
from the hard. 

A keyhole saAv is now introduced through the nose, and 
the bony palate divided' as near to the median line as 
is possible. This step of the operation should be rapidly 
performed, as there is often much bleeding from the palatine 
arteries, which are necessarily divided. 
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6. The surgeon finally grasps the bone with lion 
forceps, holding the instrument with its blades opened 
vertically. One blade takes hold of the orbital plate, and 
the other of the alveolus. The maxilla is then wrenched 
from its few remaining attachments. These will in part 
concern the orbital plate, and in part the attachment 
existing between the maxilla and the pterygoid process. 
The separation of the bone from the last-named process may 
be aided by bone-cutting forceps bent at an angle and 
introduced behind the maxillary tuberosity. 

Care must be taken at this stage that the soft palate is 
freed completely from its connections with the hard. 

Without bringing much force to bear upon the forceps, 
the bone is finally removed. 

7. Any bleeding from the depths of the cavity should 
now be checked so far as is possible. 

It will usually be desirable to plug the cavity with 
gauze. Iodoform or cyanide gauze may be employed. The 
amount introduced must be noted, and the ends of the 
strips so placed that they can be readily reached from the 
mouth. 

A silk thread may be attached to the end of each strip, 
and brought out of the mouth and fastened to the cheek. 

The actual cautery may sometimes be used with good 
effect to check the hteraorrhage. 

The skin wound is finally united very carefully with 
silkworm-gut sutures, especial care being taken to 
accurately adjust the red margin of the lip. No harelip 
pins are necessary in any ordinary case. 
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Excision of the Lower Jaw. 

A LARGE number of the operations are partial, and only 
in a few instances is it necessary to remove the entire bone 
— i.e. both the right and left portions of the maxilla. 

Instruments Required. — The same as for excision 
of the upper jaw, with the addition of a small saw with a 
movable back, or a small Butclier’s saw, and a needle in a 
handle for securing the tongue if necessary. 

Removal of One Half of lUe liOWer Jaw.— 
The patient lies upon the back, with tbe head am) 
shoulders raised, and with the trunk close to tlie edge 
of the table. The surgeon stands on the side to be 
operated upon. Some find it more convenient to stand on 
the patient’s right in dealing with either side of the maxilla. 

The head is turned to the sound side. The chief assist- 
ant takes his place opposite to the surgeon. A second 
helper stands by the operator’s side. 

In male subjects the chin will have been already shaved. 

1. A vertical incision is made through the tissues of the 
chin, in the middle line, starting just below the lip, which 
is not divided. From the lower end of this another 
incision is carried along and just below the inferior border 
of the jaw for its entire length, and is then directed up- 
wai’ds along the posterior margin of the ascending ramus, 
to end opposite to the lobule of the ear (Fig, 83, c). 

The incision is carried throughout down to the bone, 
except in one place — ^viz. where ^e. knife crosses the facial . 
artery. Here the wound is"bnly skin deep. 

After the incision has been made, the surgeon returns 
to the spot indicated, exposes the facial artery by dissection, 
secures it between two ligatures, and divides it, 
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With a periosteal elevator or riigine the muscles 
attached to the external surface of the maxilla are rapidly 
separated from the bone, and are turned up with the in- 
teguments in the form of a Hap. The separation is com- 
menced at the symphysis, and carried backwards. The 
buccinator and masseter are peeled off from the bone in this 
part of the operation. The mental and masseteric arteries, 
together with some smaller branches, are divided at this 
stage. 

It is desirable that the operator should keep close to the 
bone. 

The cavity of the mouth is now opened by dividing the 
buccal mucous membrane at its junction with the alveolus. 

2. The surgeon now extracts one of the incisor teeth — 
the lateral incisor, as a rule — and with a keyhole saw 
divides the jaw vertically in the line of the gap. It is often 
more convenient to saw the bone nearly through, and then 
to complete the section with suitable bone-cutting forceps, 
^lore or less of the genio-hyoid, genio-hyo-glossus, and 
digastric muscles will be disturbed in clearing the inner 
surface of the bone. 

3. The anterior extremity of the divided maxilla is now 
drawn outwards, and with a blunt-pointed knife kept close 
to the bone the suigeon divides the attachment of the 
mylo-hjmid muscle. The internal pterygoid muscle is 
reached, and may be conveniently separated from the 
bone by means of a periosteal elevator. The lower border 
of the maxilla is twisted outwards, in order that the whole 
of the attachment of the internal pterygoid muscle may be 
dealt with. 

The inferior dental artery and nerve are exposed and 
divided. In this part of the operation care must be taken to 
avoid injury to the sublingual and submaxillary glands. 

4. The anterior part of the jaw is now forcibly 
dein-cssed, in order to bring the coronoid process into 
view in the posterior part of the wound. 

The tendon of the temporal muscle is divided with 
scissors curved on the flat as each part of the fibres of 
insertion is successively reached. 
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Some surgeons divide the coronoid process with a chisel 
and mallet, and subsequently dissect out the fragment of 
hone thus isolated. 

The jaw is still further depressed, in order that the 
condyle may be brought into view. 

The external pterygoid muscle is reached, and is de- 
tached with the elevator or divided with scissors. The 
capsule of the joint is severed, the articulation is opened 
and the condyle freed. Throughout this stage of the 
.'excision the jaw should be merely depressed. It should not 
.be twisted. If it be much everted or rotated out, the 
internal maxillary artery may be brought into contact 
with the neck of the bone, and may be accidentally 
divided or even torn. 

It only remains now to cut the bone free of its few 
surviving attachments, which are represented by the 
internal lateral, stylo-maxillary, and pterygo-maxillary 
ligaments, together with more or less fascia and the remain- 
ing fibres of the outer pterygoid muscle. 

All bleeding having been checked, the wound is united 
with silkworm -gut sutures. The chin part of the incision 
should be adjusted with especial care. A drainage-tube 
may be introduced into the hinder part of the wound, and 
retained there for twenty-four hours. 

A dressing composed of a sponge dusted with iodoform, 
and kept in place by a layer of wool and a supporting 
bandage, will be found to be efficient. 

£sniarcli’s Operation. — In this operation a wedge- 
shaped piece of bone is removed from the horizontal 
portion of the maxilla, with the intention of establishing a 
false joint. 

The wedge of bone to be removed must be taken 
from the horizontal ramus of the jaw, anterior to the 
masseter and in front of the contracted tissues. The base 
of the wedge will be below, and in an ordinary case in an 
adult should measure one inch and a quarter. The apex is 
at the alveolar border, and should be about three-quarters 
of an inch in width. 

An incision some two inches in length is made along the 
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lower border o£ the jaw at the spot at wliicli it is intended 
to remove the wedge. The bone having been well exposed 
and the periosteum divided, a wedge of bone is removed 
with a keyhole saw, aided by the chisel and a periosteal 
elevator. After all bleeding has been checked the wound 
is closed by sutures. 

Excision of the Condyle of the Jaw. — This 
operation is identical with the so-called excision of the 
temporo-maxillary articulation. 

A vertical incision is made over the site of the joint and 
condyle. It is placed anteriorly to the temporal artery, 
starts at the lower margin of the zygoma, and ends below, 
just short of the transverse facial artery. The temporal 
artery may be considered to run about a finger’s-breadth in 
front of the tragus, while the transverse facial artery is a 
little less than a finger’s-breadth below the zygoma. 

This incision may' be joined by a second cut, wdiich, 
starting from its upper extremity, follows the lower margin 
of the zygoma for about one inch. 

The triangular flap thus marked out is reflected for- 
wards. Care is taken not to damage any branches of the 
facial nerve nor any lobe of the parotid gland. 

Such fibres of the masseter as come into view are 
separated from the zygoma, the capsule of the joint is 
exposed and opened, and the condyle brought well into 
view. 

The neck of the condyle is now steadied by means of a 
small blunt hook, and is divided either with a chisel or a 
ke3diolo saw. 

The condyle is then seized with forceps, and is twisted 
out with the left hand, while the surgeon severs any re- 
maining connections with a scalpel held in the right. 
Throughout the whole operation it is important that all 
instruments employed should bo kept close to the bone. 
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Incltjdikg Operations for the Division of Contracted 
Muscles, Ligaments, and Fascia. 

Tile Subcutaneous Metliotl. — The object of 
this method is to divide the tendon with tlie least dis- 
turbance of the surrounding parts and with the smallest! 
possible division oi the sbin. Air is not admitted to tbe' 
deep wound j the risk of sepsis is thus minimised, and the 
surface punctured heals readily and surely. Before the 
introduction of the antiseptic method of treating wounds, 
the subcutaneous operation was all-essential. It is now 
much less important. At the present time it need only be 
carried out when convenient and possible. 

In any case in which the tendon is not manifest or is 
difficult to discover, or in which its relations with nerves 
and vessels are complex and intimate, it is better to adopt 
tlie open method of the older surgeons, and to expose the 
area of the operation by a free incision. 

Use of the Tenotome. — The tendon or band of 
fascia to be divided is usually unduly prominent, or can be 
readily made distinct. The tendon should, if possible, be/ 
so cut as to avoid opening a synovial sheath. ' 

The tenotome should be lightly held, as one would hold 
a pen. The sharp-pointed insti-ument is carefully intro- 
duced close to the tendon, and makes a way for the blunt- 
pointed instrument. It is essential that it should make an 
ample passage for the blunt-pointed tenotome, and there- 
fore the cutting point may need to be moved freely to and 
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fi'O in the region of the tendon. If this be not done, the 
blunt tenotome may have to be forced to its destination 
through tissues that have been merely punctured. 

The sharp tenotome is withdrawn, and the blunt in- 
strument introduced with the blade “flat” — that is, in a 
line with the line of the skin-wound. 

The instrument should thi’oughout be kept close to the 
tendon or band to be divided, and care must be taken to 
avoid damage to adjacent \-essels or nerves. The breaking 
of the point of the tenotome against the bone is a not very 
infrequent accident. 

As the tenotomes are being introduced the tendon 
should be only stretched- to such an extent as is neces- 
sary to render its position distinct. It needs to be 
stretched to its utmost when its fibres are being divided, 
but this tension may bo a little relaxed as the last strands 
'are being cut. The tendon is divided witli a sawing move- 
Iment j it cuts with a creaking sound or sensation, and 
i}delds finally with a snap, A common source of failure 
after tliis operation is due to an incomplete division of the 
tendon. 

The left forefinger should be kept upon the skin at tlie 
site of the operation, in order that tlie movements of the 
tenotomes beneath the integument may be followed and 
'guarded. 

PAKTICULAK OPERATIONS. 

Tibialis Anticiis Tcmlon, — This tendon descends 
Llu'ough the innermost sheath of the annular ligament, and, 
crossing the ankle-joint, astragalus, scaphoid, and internal 
cuneiform bones, is inserted into the inner side of the last- 
named bone and the base of the first metatarsal bone. The 
i^ynovial sheath which accompanies it extends upwards for 
some distance above the level of the malleoli. A small 
bursa lies beneath the tendon as it crosses the cuneiform 
bone. 

This tendon is usually divided as it is crossing the 
scaphoid bone, and consequently about one inch above its 
insertion. At this pohit it should be free of its synovial 
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sheath. Tlie dorsalis pedis vessels lie to the outer side, 
■with the extensor proprius pollicis tendon intervening. 

In cases of congenital club-foot the tendon is displaced 
inwards, and is nearer to the malleolus. It is readily made 
prominent. 

Operation . — The surgeon stands on the outer side of the 
limb in the case of either tendon. The assistant, who takes 
his place opposite to him, grasps the foot with one hand 
and the leg with the other. The foot is held in the position 
of extension and abduction, and the tendon is defined. The 
sharp tenotome is then entered vertically upon the outer 
side of the tendon and is pushed downwards until it has 
reached a point below the level of the tendon. The 
operator’s left forefinger is kept over the skin upon the 
plantar side of the tendon, as a guard upon the instniment. 
The tendon is put on the stretch. The sharp tenotome is 
withdrawn, and the blunt-pointed one inserted in its place. 
After it has reached the depth acquired by the first instru- 
ment (whose track it exactly follows) the foot is relaxed, 
and the blunt point is pushed horizontally beneath the 
tendon, and may be felt on its plantar side. The tendon is 
once more put upon the stretch, and is divided by cutting 
upwards towards the skin. The left forefinger lies upon the 
skin over the edge of the knife, and forms a certain check 
to its movement. The surgeon cuts, indeed, upon the left 
finger, .the skin inteiwening. 

Tibialis Posticus Tension. — The tendon becomes 
free of muscular fibres about the level of the tibio-fibular 
articulation. It grooves the back of the inner malleolus, 
running in the innermost compartment of the internal 
annular ligament. Behind the malleolus it is invested with 
a synovial sheath. The flexor longus digitorum tendon lies 
next to it (to its outer side), and is provided with a separate 
synovial sheath. Externally to this latter tendon rim the 
posterior tibial vessels. 

The tendon is usually divided above the point of com- 
mencement of its synovial sheath, i.e. about the lei'el of 
the base of the malleolus, and therefore above the inner 
annular ligament. The tendon is here easily approached. 
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and is at some distance from the blood-vessels. Weis and 


Velpeau recommended division of the tendon at its insertion 
into the scaphoid bone. No advantage has been claimed for 
this method, and it is inapplicable to infants. 

The tendon has been severed a little way below the tip 
of the malleolus. The selection of this point is to be con- 
demned. The synovial sheath must be opened ; the 
tendon lies close to the ankle-joint, and is in more intimate 
relation with the accompanying blood-vessels than it is at 
the spot usually selected. 

Operation . — The surgeon stands to the outer side of the 
limb in the case of either tendon. The assistant faces him, 


and grasps the foot with one hand and the leg, with the 
other. ' 


The position of the tendon is made out, and the foot is 
held a little extended and abducted, and is so tux’ned as to 
lie upon its outer side. 

The surgeon seeks for that point on the inner surface of 
the tibia where the malleolus joins the shaft of the bone. 
He reaches this point by following the posterior margin of 
the malleolus. The spot in question will be about a finger’s 
breadth above the tip of the malleolus in the infant, and 
about one and a half to two inches above that process in 
the adult. It is really on the shaft, and is above what 
would be called anatomically the base of the malleolus. 

The surgeon fixes his left thumb-nail upon the margin of 
the bone, and enters the sharp tenotome vertically between 
the tibia and the tendon, using the nail as a guide. The 
instrument should be kept as near as possible to the bone. 
If properly inserted it will remain, as Mr. Heath has 
pointed out, fixed without any support of the hartd. The 
tendon should not be too tightly stretched at this stage of 
the operation. 

The fascia about the tendon should be freely divided by 
moving the point of the instrument to and fro, but without 
enlarging the skin- wound. Unless this be done, a proper 
way may not be made for the blunt-pointed instrument. 

As the sharp tenotome is withdrawn the blunt one is 
introduced — the edge is turned towards the tendon, the 
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tendon is put upon the stretcli and is divided by cutting 
from the bone. The left forefinger, placed over the site of 
the tendon, forms a guide and a guard. The tendon of the 
flexor longus digitorum is usually cut at the same time,' 
and is often divided unconsciously. 

The assistant should judiciously relax the strain upon 
the tendon as its fibres are divided. 

It is obvious that if little care be taken the knife may 
cut through both the tendons, as through tightly-drawn 
cords, and may wound the main artery beyond. - 

If the blood-vessels should be divided, a well-adjusted 
pad of sterilised gauze must be at once applied to the spot. 

Singularly little trouble appears to have supervened in 
e.xamples of this accident. 

Paiitev’s Operation — Sj'ntlcsinotoniy.— In cases 
of congenital talipes varus in children Mr. R. W. Parker 
is disposed to attach much more importance to the division 
of ligaments and the plantar fascia than to pure tenotomy. 

The site chosen for this combined section of ligaments 
and tendons is a spot a little below and in front of the tip 
of the inner malleolus, over the site of the astragalo-scaphoid 
joint, and in the situation of the transverse mark near 
the heel which is to be observed in severe talipes. 
Two tenotomes are needed — an ordinary sharp-23ointed 
tenotome, and a curved one of siclde shape with a cutting 
edge about half an inch in length. 

The Operation . — The foot is so placed as to fully exjiose 
its inner border, and is firmly held ; the position of the 
tendons and the arteries is made out so far as is possible. 

At the spot above mentioned the sharp tenotome is 
entered. It should enter in front of the bifurcation of the 
posterior tibial artery, and behind the posterior tibial 
tendon. The knife is pushed forwards and outwards under 
the skin until a spot on the dorsum is reached just inteimal 
to the anterior tibial artery. The sharp instrument, which 
has made a track merely, is withdrawn. The curved 
tenotome is now inserted flat wise under the skin, and 
follows the subcutaneous course already made until its 
point can be felt over the tibialis anticus tendon. The 
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edge is turned towards the tendon, and is made to cut to 
the bone. It severs the tendon, and as it is withdrawn is 
made in lilce manner to cut the dense ligamentous tissue 
already described. Just as it is being withdrawn it is made 
to sever the tendon of the tibialis posticus. 

During the introduction of the instruments the foot is 
relaxed. During Ibe cutting of the tissues it is put upon 
the stretch, and the yielding of the divided ligaments and 
tendons is made very evident. 

Tcndo Acliillis. — This very powerful tendon 
measures in the adult some four and a half inches in length, 
three-quarters of an inch in breadth, and a quarter of an 
inch in thickness. 

It is best divided at its narrowest part, ?.e. about 
one inch above its insertion. 

Operation . — The patient may lie 'upon the back, with 
the body a little rolled over towards the affected side. 

The foot is so turned as to lie entirely upon its outer 
side, and a small cushion placed beneath the lower part of 
the leg will carry the heel off the table. 

The surgeon stands to the outer side of the limb in the 
case of bolh the right and the left foot. 

An assistant standing by his side holds the foot. 
Another assistant may steady the leg. 

Tlie tendon, having been defined, is rendered a little 
tense, but is not fully stretched. The sharp tenotome is 
entered verticall}’- at the inner margin of the tendon, and is 
pushed downwards — in the pi’esent position of the foot — 
until it has reached the outer edge of the tendon, Avhere its 
point can be indistinctly felt. Tlie sharp-pointed instru- 
ment is now replaced by the blunt, which follows the track 
already made until its point can in turn be detected through 
the skin. The instrument must be kept very close to the 
tendon. The tendon is now put well upon the stretch, and 
the cutting edge having been turned towards the surface, 
the tense cord Is divided with a sawing movement, the left 
forefinger resting upon the skin over the site of the 
operation. 

The divided end separates Avith a snap, and unless care 

j* 
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•-be taken just at the time when the tendon gives way, the 
integuments coveiing it may be divided by the suddenly- 
liberated knife. 

Hnmsti’ing' Tendons. — ^Tliese tendons are most con- 
veniently severed just above the line of the knee-joint, and 
on a level with the most prominent pai’t of the condyles 
of the femur. 

Biceps . — The patient should lie as far as possible upon 
the face, so that the popliteal space may be . well 
exposed. 

The surgeon may stand upon the inner side of the limb 
in the case of either the right or the left tendon. If he 
place liimself to the outer side of the extremity, he will 
face the jjatient when dealing with tlie left leg, and have 
his back to tbe patient when dealing with the right. 

• Tlie leg is steadied bj' an assistant. Witli a sharp- 
pointed tenotome a puncture is made directly over the 
tendon, and the instrument is passed vertically downwards 
on the inner side of the tendon, and is withdrawn when it 
has passed a little way beyond it. 

The blunt point is now introduced, and, following the 
same line, is passed vertically between tlie tendon and the 
nerve. When it lias just ])assed beyond the tendon the 
blade is turned outwards, the Jiandle brought as nearly 
horizontal as possilile, and the point passed beneath the 
biceps until it may be felt upon tlie outer side. 

The tendon is then diidded by cutting towards the skin, 
which is guarded with the left forefinger in the usual way. 
During the introduction of the tenotomes and the cutting of 
the tendon the biceps should kept upon the stretch. As 
the knife is withdrawn the limb should be flexed. 

If care be not taken, fhe knife may slip through the 
skin when the tendon gives with a snap. 

In the conditions for which this operation is usually 
performed the contracted b'cep s tendon isj irawji..awa v fro nt, 
ilie-nerve, and a wider interval than the normal separates 
the two structures. The safest plan, however, unless the 
nerve can be plainly felt through the skin, is to make a 
small incision, so as cleaily to expose both nerve and 
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tendon. The nerve being then held aside, the tendon is 
divided. 

Both in the class-room and in practice I have seen a 
prominent and cord-like ilio-tibial band divided in the place 
of the biceps. 

In some thin and muscular subjects the lower portion 
of this fascial band may feel very tendon-like. 

Numerous contracted bands of fascia may come into 
view after tenotomy of the biceps for contracted knee. 
Some may need division. They are, however, better left 
alone, as they usually yield under extension, and in dealing 
with them by tenotomy unexpected vessels may be 
wounded. 

Semitendinosus and Semiviembranosus. — The same 
observations as have been applied to the biceps apply 
generally to these tendons. They ai-e most conveniently 
divided exactly opposite the spot selected for tenotomy of 
the biceps. 

The tenotome is introduced upon the outer side of the 
tendon, and is passed beneath it. The steps of the little 
operation need not be repeated. 

In one case Mr. J acobson met with “ most profuse ” 
hremorrhage in dividing the semimembranosus tendon in 
a girl of sixteen. He considered that the bleeding — 
which was checked by pressure — proceeded from the 
superior internal articular artery. 

Dupuytren’s Contraction. — The exact anatomy of 
the palmar fascia should be borne in mind, and especially 
the manner in which the digital processes of the fascia 
are disposed of, and the connections of the ultimate slips of 
the fascia with the integument of the fingers. It will be 
remembered that each division of the palmar fascia sends 
five slips. 1. A central one to the sheath of the flexor 
tendons : 2. One on either side to the skin at the cleft 
of the fingers. 3. One to the superficial transverse 
ligament on either side. Tn Dupuytren’s contraction all 
these may be hypertrophied. 

Ojjoi Excision of the Contracted Bands. — The 
patient’s hand must be sedulously cleaned with alcoholic 
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solution of carbolic acid, etc., special attention being paid 
to the deep furrows caused by the contraction, in which 
dirt is apt to collect and lie concealed. An Esmarch’s 
tourniquet is convenient, and should be applied above the 
wrist. The hand being held by an assistant with the palm 
upwards and the fingers extended as far as possible, the 
surgeon makes a loiigitudinal incision directly over the 
main bands of fascia, and if necessaiy adds two short 
transverse cuts at either end. The skin is carefully 
reflected on either side, it being very easy to buttonhole it. 
The fascial band projects forwards from the digital vessels 
and nerves, but it is necessary to avoid dividing these at 
the same time as the fascia. Tiie band of the latter, 
having been cut through at the upper end of the incision 
where it is a single tough cord, is then drawn out, and with 
its various prolongations again divided below. It is at this 
point that the digital vessels and nerves are in most 
dangei'. Prom one to two inches of the fascial band is 
removed, and the more thoroughly its divisions are dissected 
out the better will be the result. Indeed, it is well to dis- 
sect away all fascial tissue exposed wliich feels distinctly 
hard to the touch. If both ring and little fingers require 
to be operated on, it is better to turn back a longitudinal 
flap. After the tourniquet has been removed and bleeding 
stopped the wounds are sewn up with fine silkworm-gut. 
The incisions are apt to gape a little, and sutures should 
not be applied where they cause too much tension. 

The fingers are put up on a splint in the extended 
position. The wounds will probably be healed in a week, 
but before this time the phalangeal joints should be flexed 
every day so as to prevent their becoming stiff. 

Division of the Sterno-Mastoicl Muscle. — The 
sterno-mastoid muscle is encased in the cervical fascia, and 
to obtain the best result in operating for wry-neck it is 
essential to divide not only the muscle, but its contracted 
sheath. The sternal portion of the muscle usually appears 
to be more contracted than the clavicular, but it will almost 
always be found necessary to divide both. The division 
should be earned out a shoi't distance above the clavicle. 
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and not close to that bone, and it should be done by the 
open method, for by this procedure aloiie is it possible to 
divide the muscle and fascia completely without risk of 
injui’y to the veins. 

Operation. — A. general, ahsesthetic is given, the head and 
shoulders are well raised, the surgeon stands on the same 
side as that of the contracted muscle. By means of two 
incisions, one over the anterior edge of the muscle, the 
other parallel to and a little above the clavicle, the latter 
running across both heads of the muscle, a small triangular 
flap of skin and superficial fascia is turned outwards. The 
assistant, who steadies the patient’s head, makes the con- 
tracted muscle as tense as possible- whilst the surgeon 
steadily divides first the sternal and then the clavicular 
portions and the fascial band. The division is done gradually 
from before backwards with a blunt-pointed tenotome or 
fine scalpel, and the large veins are looked for and care- 
fully avoided. The posterior part of the sheath will usually 
bo found to require division or stretching. By this 
deliberate and open division the risk of recurrence of the 
deformity is to a great extent avoided, and the necessity for 
wearing irksome apparatus largely dispensed with. The 
small flap of skin is fixed in place with a few fine silk- 
worm-gut sutures, and di'cssed with gauAe and collodion 
or some other light and diy dressing. 
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CHAPTER I. 

Operations For Hake-lip. 

SINGLE HAEE-LIE — THE USUAL OPERATION, 

Insiriiiiicuts Requiretl. — A fine, narrow, sharp- 
pointed scalpel or small tenotome (for the less simple 
methods a slender double-edged knife is useful) ; slender- 
bladed dissecting forceps with toothed points ; small sharp- 
pointed scissors curved on the flat 3 straight blunt-pointed 
scissors 3 artery forceps 3 sequestrum forceps with broad 
ends protected by indiarubber3 needles and sutures 3 needle- 
holder 3 a gag and tongue forceps may occasionally be 
useful 3 small fine sponges. 

The Operation. — The infant is wrapped up in a 
towel or sheet, so that the head alone projects. In this 
mummy-like guise it is easily handled, and the move- 
ments of its limbs are restrained. 

The patient lies supine, with tlie head well raised and 
supported upon a sand-bag or firm cushion. 

The surgeon faces the patient, or stands to the rigiit- 
hand side. An assistant places himself behind the child, 
and steadies the head, while at the same time he compresses 
the facial ai’teries against tlie lower jaw, Tlie administrator 
[ of chlorofoim will stand upon the left of the table. 

Fimt Stej ). — Grasping the upper lip, the surgeon pro- 
ceeds to separate it — upon each side of the gap — from the 
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maxilla. This can best be eiiected by means of small sharp- 
pointed scissors curved on the flat. The scissors must be 
kept close to the bone. It may be necessary to detach one 
ala of the nose from the maxilla. In any citse the detach- 
ment should be sufficiently free to allow of the margins of 
the cleft coining together readily and without the least 
tension. 

If the maxilla ol one side project inconveniently beyond 
its fellow, it should be foi'cibly bent back with sequestrum 
forceps, the blades of which are protected by indiarubber. 

Second Step . — The edges of the cleft are pared. The 
lower angle of one flap of the lip is seized with fine-toothed 
dissecting forceps, is drawn upon, and 
the margin is then pared Avith the 
narrow scalpel. The incision for 
paring the edge should commence 
above, at the upper angle of the gap, 
and, descending obliquely, should 
curve inwards, when the red margin 
or lower angle of the flap is nearly 
reached (Fig. 84). 

When one side has been treated, 
the other is dealt with. 

Or the lip on one side having been made tense, it maj' 
be transfixed in its whole thickness from before backwards 
by the narrow scalpel. The point is entered just above the 
lower angle of the flap, and, the edge being directed up- 
wards, the knife is made to cut towards the upper angle of 
the gap, to follow that angle, and finally to descend upon 
the other side. The knife is then Avithdrawn, and is nob 
allowed to cut its Avay out. The piece isolated by paring 
Avill still be attached to the lip at both ends, and its detach- 
ment may be left until some of the sutures have been 
introduced, and until the amount of tissue required for the 
formation of a goo'd free margin to the new lip has been 
ascertained. 

In any case the jraring must be freely, liberally, and 
evenly ’carried out. The raw surface should be as wide 
as possible, especially below. 



Fig. S4.— OPEBATtON 
FOR SINGLE H.\RE-LU>. 
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' During this step tliere may be mucb bleeding, wbicli 
must be checked either by pressure upon the facial arteries, 
or by the compression of each coronaiy artery at the angle 
of the mouth between the thumb and finger of an assistant. 
The latter procedure is the more efficacious, but the 
operation area is encroached upon and disturbed, and in the 
place of an assistant’s fingers some form of hare-lip com- 
pression forceps may be used. 

'J hird Step . — The gap is now closed. The assistant who 
holds the head presses the cheeks together with his fingers, 
so that the two raw surfaces are approximated. The ap- 
in’oxiination must be exact- The margins are then united 
by means of fine silkworm-gut sutures carried on straight 
needles. 

The first suture should involve the middle of the lip, the 
next the lower portion, and the third the segment near the 
nostril. These are the three main sutures. They should 
include the whole thickness of the lip, excluding the mucous 
membrane only ; and the first or median suture, if properly 
introduced, should command the coronaiy arteries Avhen it 
is finally drawn tight. 

It is well to pass the three needles one after the other, 
and to leave them in the tissues until it has been ascertained 
that the best possible approximation of the raw edges has 
been obtained. From the manner in which the cheeks are 
held, the relations between the two sides of the cleft may 
be disturbed. The three needles act as three temporary pins. 

After the surgeon is satisfied that the best possible 
adjustment has been obtained (and one or more of the 
needles may have to be re-introduced before it is obtained), 
the sutures are drawn through, tied in the usual way, and 
cut moderately short. 

The three stitches are introduced about one-third of an 
inch from each side of the cleft. 

Two, three, or more sutures are now inserted at the free 
margin of the new Hjd, especially upon its inner or alveolar 
aspect. These are composed of the finest silk, and are 
passed by means of slender curved needles held in a needlo- 
holder. 
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Some of these fine stitches may be required along the 
main wound, and one will usually he needed for the margin 
of the nostril. 

So-called hare-lip pins are never required, nor is strap- 
ping ever needed to support the Avound. 

The Avound having been Avell dried AvitJi small pieces of 
fine sponge, the surface is dusted Avith horacic acid oj' 
iodoform, and is covered Avith a strip of soft gauze. The 
gauze may consist of seA'eral layers, and the component 
strip must he cut to exactly fit the part, and should not 
extend on to the cheek. A very slender piece of strapping 
Avill keep the gauze in place. Instead of plain gauze,, gauze 
and collodion, or a solution of celloidin 
(5 parts) in ethylic alcohol and ether 
(of each 10 parts), maybe used. The 
latter dressing fits accurately, and is 
not irritating. 

DOUBLE HARE-LIP, 

The operation required in cases pjg. 85 .— opesation foe 
of double hare-lip is of the same double hare-lip. 
character as that already described. 

In many instances the defect is more easily remedied 
Avhen it is double than Avhen merely a single gap exists. 
In the most favourable forms of double hare-lip the sides 
of the cleft are symmetrical, and are, moreover, more nearly 
parallel than is the case in single hare-lip. 

A malplaced pre-maxillary bone is the most trouble- 
some complication met Avith in dealing Avith this deformity. 

The skill over the pre-maxillary bone is freed from its 
deep attachments behind, and its edges are pared so that it 
receives a U- or V-shaped outline. The margins of the 
lip on each side are then pared in the manner already 
described (page 271). The portions of the liji may or may 
not need to be freed from their attachments (Fig. 85), 
The raAv edges are finally united Avith silkworm-gut sutures. 
OAving to the small size and the shape of the central piece, 
the lesulting Avound is more or less Y-shaped. 
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In order to avoid tlie notching which not uufrequently 
occurs in the median line, wlien cicatrisation lias taken 
place after this operation, thick flaps with square ends 
may he cut from each margin of the main cleft. 
These flaps have their attached ends downwards. They 
are united to the raw margins of the centnil segment 
above, and to one another along, what is no'vv the new 
margin of the lip. The segments of the lip will need to 
be freed from their deep connections on each side of the 
cleft. 

When the pre-maxillary bone projects strongly forward 
some surgeons remove it entirely, but the best course is to 
retain it. 

Very usually the bending back of the bone is resisted 
by the cartilaginous vomer of children, and thf5_ elasticity 
of that structure causes the fragment to be again protruded 
when the pressure is removed. 

In such a case a portion of the vomer may be excised 
subperiosteally. An incision is made along the free border 
of the septum, leaving its arteries intact : the periosteum 
and mucous membrane are then elevated on either side, 
and a triangular segment is excised from the vomer. The 
os incisivum may now be pushed into place, and may be 
retamed, if needed, by one or more sutures. 

The bleeding in tliis operation is apt to be free, unless 
the subperiosteal method be closely adhered to. 
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Opehations fob Cleft Palate. 

Order ot Operation* — The union of both parts of 
the palate should be attempted at one operation. 

Sir T. Smith makes one proviso. “ When the bringing 
together of the whole cleft in one operation would necessi- 
tate so free a division of the soft parts as to endanger the 
vitality of the flaps, it is advisable to close first that part 
of the cleft that can be most easily approximated, whether 
it be the hard or the soft palate. This, if successful, will 
secure for the remaining portion a large supply of blood in 
the subsequent operation.” 

lustrumciits and Suture material* — The instny- 
menis required : — ^Two sharp-pointed tenotomy knh'es in 
long and slender handles, for paring the edges of the cleft. 
A blunt-pointed knife of the same kind, for making lateral 
incisions to relieve tension. Two pairs of long, slender- 
bladed forceps, one serrated and one with tenaculum points. 
A fine hook. A pair of small, sharp-pointed scissors curved 
to a quarter circle, for dividing the connection of the soft 
palate with the nasal mucous membrane at the posterior 
margin of the hard palate. Small blunt-pointed scissors, 
curved on the flat, for the sutures, etc. Palate raspatories 
■ curved as an aneurysm needle, and another raspatory very 
slightly curved. Smith’s raspatories or Ollier’s instrument 
are admirably suited for the purpose. Two needles on long 
handles, and with eyes at the point for the fine sutures. 
Some simple curved needles, and a plain needle-holder, may 
be useful. Smith’s, Mason's, or other gag. 

For introducing silkworm-gut sutures rapidly Fitz- 
gerald’s needles will be found useful. 

A loop of the gut is held in the needle, which has the 



276 


SURGICAL OPERATIONS. 


[PAET VI. 


slot directed towards its iioint. The needle is then thrust 
through one side of the palate, and the other needle passed 
unthreaded through a corresponding point on the opposite 
side of the cleft. With this second needle the loop is 
caught in the .slot, and both needles are then Avithdrawn. 
With slight practice the operator Avill find this method to 
be one of the most rapid. 

A number of small Turkey sponges in sponge-holders 
are required, and the necessary material for the various 
sutures. 

With regard to the suture material, much must depend 
upon the custom of the individual surgeon. Horsehair 
answers admirably for the uvula, and for the loAver' and 
fiaccid part of the velum. It is distinctly not suited to 
any part Avhere there is tension. The sutures should be 
of full length, should be carefully selected, and should be 
softened before the opei'ation by immersion in warm 
sterilised water. Horsehair sutures should be tied in three 
knots. 

For the principal sutures — for those that have to bear 
strain — silkworm-gut answers admirably. It causes, as a 
rule, no irritation. It should be prepared by immersion in 
hot water. The fine gut should be used, as it can be readily 
knotted, a single “ surgeon’s ” knot being employed. 

Position of tJic Patient. — The upper part of the 
body must be Avell raised, and the head be placed suffi- 
ciently high to prevent the surgeon from stooinng. The 
head should rest upon* a hard cushion, or be received in a 
depression in a sand-bag. It must be thrown Avel) back. 
The table should be narrow. The surgeon stands on the 
right, facing the patient. 

OPEKATION ON THE SOFT PALATE. 

The gag having been introduced, the first step is to pare 
the edges of the cleft. The tip of one half of the uvula is 
seized with the tenaculum forceps, and is drawn upon so as 
to make the palate tense. With a sharp-pointed knife the 
edge is now pared from below upwards, i.e. from the free 
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margin of the velum towards the hard palate. The knife 
may follow the anteridr angle of the cleft (assuming the 
hard palate to be sound), and may return in the opposite 
direction along the ijther margin of the cleft, that side of 
the velum being made tense in turn. 

The whole of each side of the cleft must be Avell and 
liberally freshened. The antei-ior angle of the cleft and the 
tip of the uvula are especially apt to escape the knife. The 
raw surface shoidd be wide, and of even width throughout. 

Scissors should never be used to freshen the edges. 

There will probably be no need for the flaps to be again 
touched with the forceps when this stage has been com- 
pleted. 

The next step is the passing of the sutures. They should 
be introduced from below upwards. The lirst suture is 
passed through the halves of the uvula, and the Wo ends 
are held in a pair of 'Wells’s forceps, so that it may be used 
to make the edges tense, and thus avoid any handling of 
the palate with forceps. The same course is adopted with 
the ends of each sviture, so that when the moment arrives 
for tying them all there can be no confusion betweein the 
vai-ious sutures. Each Wells’s forceps grasps the corre- 
sponding ends of a single suture. 

The sutures must be placed at a sufficient distance from 
the margin of the gap to secure a good hold, and their 
number and arrangement must depend upon the degree of 
tension at any particular point. 

If the cleft be narrow, the sutures can be passed without 
difficulty. If it be wide, some special method may have to 
be adopted. 

The following is the most convenient : — A very long 
suture has a needle threaded at either end of it. One 
needle is passed tln-ough the left flap of the palate from 
behind forwards, and the other tlu'ough the right flap in the 
same direction. The first needle passed must bo held by 
an assistant while the other is being introduced. This is 
practically the method often adopted in closing an abdominal 
incision. The needles employed should be small and curved, 
and must be passed by means of a simple needle-holder. 
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Needles of various curves should he at hand. In no opera- 
tion is a complex needle-holder more out of place than in 
this. 

“ When there is too much tension to admit of the sutures 
being tied at once, they should all be passed, and, being 
held as described above, longitudinal incisions may be made 
on either side parallel to the cleft and just internal to the 
liamular process, avoiding the immediate neighbourhood of 
the posterior palatine foramen. Sufficient relaxation being 
obtained, the remaining sutures are tightened up.” 

If after the lateral incisions have been made the tension 
is not amply relieved, it is well to introduce a slender- 
pointed raspatory or vivisector’s tool through the incision, 
and with it to detach the muscular and tendinous structures 
from the hamular process. I have found such a step always 
to answer its purpose completely. 

Throughout tlie operation, bleeding must be checked by 
gentle pressure with a sponge in a holder. The sponge 
should, however, be used as little as possible. The indis- 
criminate and persistent dabbmg of the palate with a sponge 
tends to excite movement of the palatal and jdiaryngeal 
muscles, to produce vomiting and coughing, and to greatly 
increase the flow of saliva. 

OPERATION ON THE HARD PALATE. 

The flaps consist of all the tissues down to the bone. ■ 

In order to avoid tension when the sutures ard secured, 
it is necessary in all cases to lift up with a raspatory the 
flaps from the cleft outwards for a considerable distance, in 
addition to making an incision just behind the hamular 
process to free the soft palate. Particular attention must 
be paid to Iihe junction of the hard and soft palate where 
the tissues are most flrmly attached to the bone along the 
posterior edge of the hard palate. At this spot partial 
failure to unite is often met with in otherwise successful 
cases. 

The blood supply of the palate, both hai'd and soft, is 
almost entirely derived from the posterior palatine artery — 
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a branch descending from the internal maxillary. The 
posterior palatine vessels emerge through the bone just in- 
ternally to the socket for the last molar tooth, and the 
branch for the hard palate courses forwards to the incisive 
foramen, parallel to the alveolar margin (see Fig. 86). 

The dotted line in the figure shows where the incision 


Fig. 8G. — THE PAT.ATTOE ATITEHTES IN BELATION TO THE OPERATION 
FOR CLEFT PALATE. 

The dotted lino on eitlier side between the gum and the palatine artery 
and nerve shows where the incision should be made in order to 
displace these inwards uninjured in the flaps. H H, Hamular pro- 
cesses. A dotted lino to the inner side of each hamular process 
indicates how the tensor palati may be divided so as to relieve tension. 


should be placed — i.e. it must be just internal to the 
alveolar border and external to the groove for the artery 
already referred to. The incision goes right down to the 
bone, but should stop short in front of the last molar tooth, 
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lest the artery should be wounded as it leaves the posterior 
pahatine foramen. 

The cases of serious and sometimes fatal ha?morrhage 
following the operation have been those in Avhich the latter 
accident has occurred. 

An additional incision will be required through the soft 
palate internally to the hamular process. 

The steps of the operation are as follows : — 

1. The edges of the cleft ai’e carefully pared along 

its whole length on either side, the soft tissues 
being raised from their attachment to the hard 
jialate and nasal septum. 

2. One lateral incision just within the alveolar 

margin (see Fig. 86) is now made, and with a 
curved raspatory the whole of the soft tissues 
are carefully detached as far inwards as the 
edge of the cleft. At the back the raspatory is 
made to lift off from the bone that part of the 
soft jjalate where it joins the hard. This is 
best done from the cleft. The bleeding in this 
stage may have been considerable ; it should 
be checked by pressure (made by the assistant 
with a .sponge mounted on holder), whilst the 
operator proceeds to repeat the lateral incision 
on the opposite side. This incision is made in 
one case from before backwards, in the other 
from behind forwards. Sponge pressure will 
now be made on both sides, whilst the 
ansesthetic is resumed. The fauces need to 
be kept clear of blood by sponging, but this 
should be as spai'ing as possible, and done with 
the utmost gentleness. 

3. The sutures are now introduced by one of the 

methods already described. The first will be 
passed through the soft palate at the base of 
the uvula. Traction made on this will steady 
the two halves, and ensure the others being 
placed at regular intervals. Fine silkworm-gut 
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is used, and the two ends of each suture are 
held outside the mouth in a Wells’s forceps. 

The sutures should be placed at fairly close 
intervals, about 8 to 10 mm. apart. 

4. Each suture is tied in oi’der, but before doing so 
the surgeon relieves tension as far as possible 
by the use of the raspatory, and by two short 
incisions through the soft palate made just 
within the hamular process. Especial attention 
should be paid to the extreme anterior end of 
the cleft, and to the point opposite to the 
junction of hard and soft palate. The knots 
made are single surgeon’s ones, so that the ends 
lie evenly against the palate and cannot irritate 
the tongue. 

Note . — In the usual description of the operation the 
lateral incisions are placed more internally than above 
described — e.g. midway between the cleft and the alveolus. 
As Tillaux pointed out, the branches of the palatine artery 
arc then cut across. Placing the incisions close to tho 
alveolus presents no special difficulties, and diminishes tho 
risk both of haemorrhage and of sloughing of the flaps. 
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OPERATIONS ON THE NECK. 


CHAPTER I. 

Teacheotojiy and Laryngotomy. 

I. — TRACHEOTOMY. 

The operation is said to be “ higli or “ low,” according as 
the ti’achea is opened above or below the isthmus ^of the 
thyroid body. In the adult tlie isthmus crosses the second 
and third rings -of the trachea, and sometimes even 'the 
fourth. In the child the isthmus is narrow, and is usually 
somewhat higher up. It may even lie on the crico-tracheal 
membrane. The high operation is always to be prefei'red ; 
it alone is described in the account which follows. 

Insli’imients required. — Scalpels; dissecting, artery, 
and pressure forceps ; toothed forceps (Liston’s artery 
forceps without the catch answer the purpose) ; sharp 
hook ; blunt hook ; scissors ; needles ; tracheotomy tubes 
and tapes. To these may be added a gag and tongue 
forceps, small wound retractors, and feathers to clear the 
tube when first introduced. 

A good tracheotomy tube should be of simple construc- 
tion, should be easy to introduce, should be as large as the 
diameter of the trachea Avill admit, should lie exactly in 
the long axis of the windpipe without touching the tracheal 
wall with its extremity, should have a movable shield so 
that it is disturbed as little as possible, and the inner 
cannula should be capable of being easily inserted and 
removed. 
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1. Position of tUe Patient. — The child is en- 
veloped in a thin macintosh sheet, and is placed close to the 
right edge of the table. Tlie surgeon stands by the same 
side of the table. The neck is supported on a firm sand- 
bag of suitable size. When the child is ready the head 
should be diwvn well over the upper end of the table, so 
that the vertex is turned nearly towards the ground. 

The sand-bag will be placed close to the upper edge of 
the table, and over it the child’s head is extended in this 
extreme manner. 

This position renders the structures on the front of the 
neck tense, steadies the trachea, draws as much of that tube 
up into the neck as is possible, and brings it a little nearer 
to the surface. The superficial veins are, moreover, a little 
emptied of their blood by this attitude of over-extension. 

The ansesthetist stands at the head of 'the table, and the 
important duty should be imposed upon him of holding the 
head steady, and of keeping the chin most rigidly in a line 
with the sternal notch. If the head be allowed to fall 
over to one or other side, the position of the middle line is 
lost. 

An assistant stands by the side of the anaesthetist, and 
will, later, take charge of the sharp hook. 

2. Exposing: tlic Trachea. — An incision is made 
with a sharp scalpel very precisely in the median line of the 
neck. Its length will be about one inch or an inch and 
a half, an d its upper, extremity will be at. the u pper ..border 
of the cricoid cartilage. Before making this cut, the 
Kurgeou should have accurately defined the position of the 
thyroid and cricoid cartilages. The latter cartilage is often 
dillicult to detect in stout subjects, and especially in young 
infants. 

The skin and the trachea are steadied with the left 
hand while the cut is being made. 

The right hand must be uusujiported. If the operator 
rests his wrist upon the upper part of the child’s chest, as 
he is tempted to, he will find that the rapid movements of 
the thorax in laboured breathing render that part no proper 
place for support. 
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The surgeon, still fixing the trachea and soft parts with 
the left hand, cuts deliberately in the middle line through 
the subcutaneous fat and the anterior layer of the cervical 
fascia. The sterno-hyoid and the sterno-thyroid muscles 


are reached, and the 
interval between them 
is opened up. All this 
is done by successive 
clean cuts. 

The surgeon now 
separates the muscles, 
using the dissecting for- 
ceps and the handle of the 
scalpel for the purpose. 

Keeping still to the 
middle line, and once 
more steadying the 
trachea, lie divides 
cleanly, and by cautious 
cuts, the fascia covering 
that tube. 

At this stage veins 
will probably be en- 
countered, and may be 
displaced to one or other 
side by the handle of 



Fig. 87.— OPERATIOXS ON THE LARYNX 
AND TUVCHEA. {Tillmans.) 


the scalpel. The isthmus 
of the thyroid will be 


I, Sub-hj oid Pharyngotomy ; II, Thy- seen, and is by a like 
rotomy ; lu, Laiyngotomj ; iv, Cri- means displaced down- 
cotomy ; v and \l, High and low Jf necessary, it 

tracheotomy. Ey, Hyoid bone ; Thy, , , , v ’ 

Thyroid cart. ; Cri, Cricoid cart. ; may be drawn and heJa 
T. yl, Thyroid gland. downwards by a small 


blunt hook. 


The surgeon now feels for the tracheal rings v ith his 
left forefinger. He should be satisfied that the tube is well 
bared, and he should be able to see the white rings 
themselves. This is absolutely essential before the trachea 
is incised. 
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3. Oncning tlic Ti’aclica. — A small sharp hook 
is now introduced into the cricoid cartilage, and is given to 
the assistant to hold who stands a,t the head of the 
table. 

The hook ^ is kept precisely in the middle -line, and is 
used to fix and draw forwards the cricoid cartilage, and to 
render the trachea tense. The assistant must give a little 
play to the hook, as the larynx moves with each 
inspiration. 

Witli the left forefinger the operator feels the upper 
rings of the trachea, and with a slender scalpel, held with 
the edge towards the patient’s chin, he stabs the trachea in 
the median line some three rings below the cricoid, and 
cuts up on to the hook (v, Fig. 87). 

The noisy rush of air entermg and escaping through the 
wound, the coughing of the child, and the expulsion of 
mucus and membrane bring about a moment of confusion. 
The hook must not be removed. It remains as an easy 
guide to the median line of the trachea and the site of the 
opening therein. The opening must be free. 

If the hook be not used, the operator may miss the slit 
in the trachea he has already made, and may, in his haste, 
proceed to make another. 

4. lutroduclioii of tlic Tube. — The right margin 
of the cut in the trachea should be lightly seized with the 
toothed forceps, which are held in the left hand ; and while 
the opening is thus, for a moment demonstrated and fixed, 
the tube and pilot are slipped in. If the forceps be em- 
ployed ns directed, the tube can be introduced Avith certainty 
and case. If no such precaution be taken, much time may 
be wasted in driAung the pilot hither and thither in search 
of the slit-like opening, Avhich is very easily lost. The 
depth of the Avound, the quantity of blood and mucus 
AA-hich may fill it, and the movements of the trachea, maj* 
readily cause the site of the opening to be lost, especially if 
the trachea has not been Avell exposed and the fascia freeh' 
divided. 

_ It AA’ill usually be found more convenient to restore the 
child’s head to the erect position before the tube is intro- 
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duced. Wlien the tube is in place — and not before — the 
sharp hook is removed. 

The tube is secured in place by' tape, and the wound 
below the tube is brought together by a suture or two of 
silkworm-gut. A piece of lint properly shaped and 
smeared with a v^eak iodoform ointment is placed under 
the shield of the tube, and is made to cover and protect the 
wound. 

Rapid and efficient sponging with small pieces of fine 
Turkey sponge is of great service throughout the- opera- 
tion. 

Ti-aclieolomy by Bose’s Metliotl— A vertical 
incision is made in the median line. It commences 
opposite the centre of the thyroid cartilage, and is 
continued do^vnwards for about one and a half or two 
inches. The incision is carried down to the lower part 
of the thyroid cartilage and the upper part of the cricoid. 
The soft pai’ts being held aside by reti’actors, a transverse 
incision is made along the upper border of the cricoid 
cartilage in such a way as to divide the layer of the deep 
cervical fascia which lies in front of the trachea and which 
holds the thyroid isthmus. A blunt director is now intro- 
duced through this transvei'se incision, and by its means 
the fascia and the isthmus, together with all the veins con- 
nected therewith, are fully separated from the trachea. A 
broad, curved hook is now introduced, and the detached 
fascia, together with the other soft pai-ts, is drawn down- 
wards, leaving the trachea quite bare. The cricoid cartilage 
is now fixed by means of a double-pointed sharp hook, and 
the tracheal rings are incised in the usual way. 

This method has much to commend it. It is simple 
and easy of performance. It involves some expenditure 
of time, and some damage may be done to adjacent 
structures by the director if care be not used. Veins 
are readily torn through by this instrument. If cautiously 
performed, the operation has distinct claims to be called 
“bloodless.” 

Comment. — Qud operation, tracheotomy must be 
regarded as an easy and simple procedure. Those 
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who have performed it only upon the dead subject 
must be at a loss to understand the terrible possibilities 
with which the introduction of a tracheotomy tube appears 
to be surrounded. In the adult, it is true, the operation is 
but rarely in any way difficult or complicated ; in an infant 
with a short, stout neck, on the other hand, it may be 
attended with not inconsiderable difficulties. 

For the accidents which so often occur during tracheo- 
tomy, the hurry and excitement of the operation, and the 
fear that the child is ceasing to breathe, are in the main 
answerable, and not the anatomical conditions of the opera- 
tion itself. 

It must be expected that in almost every case there 
will be free venous bleeding. While it is well that the 
hreraorrhage should be checked before the tube is intro- 
duced, lest blood find its way into the lung, yet too long a 
time should not be devoted to attempting to secure the 
vessels. As soon as the tube is introduced, air enters the 
lung more freely, tlie right side of the heart is relieved, and 
venous bleeding, whicli before was very copious, ceases 
almost immediately. 

The cervical fascia must be well and cleanly divided. 
The tube has many a time been introduced between the 
trachea and the imperfectly divided fascia, the operator 
being under the impression that it has been inserted into 
the windpipe. No air, however, escapes. 

In cases where an extensive membrane exists, it may 
escape division when the trachea is opened, and the tube 
may then be inserted between the membrane and the 
tracheal wall. In this case, also, no air escapes from the 
instrument. 

In most cases of tracheotomy performed by a novice, 
or carried out with undue haste, it will be observed that 
the time of the operation is more taken up by introducing 
the tube than by finding and incising the trachea. 

If the hook and the toothed forceps be used as de- 
scribed, all bungling over the insertion of the tube may be 
avoided. Some time may be spent in endeavouring to find 
the slit which has been already made in the trachea. 
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The following rules should be observed ; 

I 1 Let the chin be kept rigidly in a line with the 
fstei’nal notch. 

‘ 2. Out only in the middle line. 

3. Avoid anxious assistants with retractors. 

4. See ■ the white rings of the trachea, and feel them 
’ bare before plunging the knife into the windpipe. 

5. Avoid hurry. 


ir. — LARYNGOTOMY. 

Laryngotomy, or the artificial opening of the larynx 
through the crico-thyroid membrane, is occasionally per- 
formed as a substitute for tracheotomy. The operation 
has the advantage of being very rapidly and very easily 
carried out. It. .is. quite inapplicable to children under 
thirteen years of age, owing to the narrowness of the crico- 
thyroid.space. The great drawbacks of the operation are 
the proximity of the vocal cords and the difficulty of adjust- 
ing a suitable tube. Laryngotomy is totally unsuited to 
cases in which a tube has to be long worn. 

The Operation. — The head is well extended over a 
sand-bag or hard cushion, and is kept fixed, with the chin 
in a line with the sternal notch. The ansesthetic selected 
is chloroform. The anatomical details of the part must be 
made out, and the crico-thyi’oid space defined. 

The larynx is lightly steadied with the left hand, while 
the surgeon makes a vertical median incision, about an 
inch and a quarter long, over the lower part of the thyroid 
cartilage, the crico-thyroid space, and the cricoid. The 
fascia having been divided, the interval between the sterno- 
thyroid and crico-thyroid muscles is appreciated, and is 
widened with the handle of the scalpel. 

The crico-thyroid membrane is exposed, and is divided 
horizontally, just above the cricoid cartilage. _ 

Care must be taken that the air-passage is well opened, 
as it is not difficult to pass the tube downwards between 
the cricO'tliyroid membrane and the mucous lining of the 
windpipe. 
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The laiyngotomj’’ tube is sliorter than that used for 
traclieotomy, and is oval on section. 

Some surgeons advise that the membrane be ojjened by 
a vertical incision, on the grounds that the operation can, 
if desired, be extended by dividing the cricoid cartilage, 
and that in the horizontal incision damage is usually in- 
flicted upon the crico-thyi’oid muscles, and possibly also 
upon the lateral crico-arytenoid muscles, 

XlJjTOfoiny. — By thyrotoni}’- is understood the division 
of the thyroid cartilage in the median line (Big. 87, li), so as 
to gain access to the interior of the larynx. The opera- 
tion is carried out in order to remove certain laryngeal 
growths, and certain large or impacted foreign bodies, 
especially such as have found their way into the venti’icles. 

The operation involves a great danger of permanently 
interfering with vocalisation, and in the treatment of 
morbid gi’owths it is only employed when the intralaryngeal 
method of removal cannot be effectually carried out. 

Thyrotomy offers a rapid and ready means of entirely 
eradicating laryngeal growths, and those advantages may 
be claimed for it Avhich are ascribed to other radical 
operations. 

The Operation . — The head is extended over a hard 
cushion or sand-bag, and is firmly held with the chin in a 
line with the sternal notch. The shoulders are raised. 
Chloroform is the amesthetic administered. A preliminary 
laryngotomy or tracheotomy is carried out. The position 
of the opening for the tube will depend upon the nature 
of the case, the length of time the tube will probably have 
to be worn, and upon other circumstances. If the opera- 
tion threatens to be extensive, as in dealing with large 
growths, a tracheotomy will be found to be the more 
convenient •, but in such an operation as is carried out for 
the removal of a foreign body, a laryngotomy may be 
selected. 

If much lipemon-hage is anticipated, as will be the case 
in dealing with extensive papillomata, the trachea must be 
plugged. This may be effected by a tampon, such as 
Trendelenburg’s tracheotomy tampon, or by gently plug- 
K 



290 


SUIiGIOAL OPERATIONS. 


Tpaet vn. 


ging the trachea on either aide of the tube with a piece of 
fine sponge properly shaped and attached to a long silk 
thread. 

The incision is prolonged upwards in the median line, 
and the skin and subcutaneous tissues are divided down to 
the cartilage. The mcision will extend over the cricoid 
and thyroid cartilages, the cidco-thyroid apace, and some 
part of the thyro-hyoid space. 

The thyroid cartilage is divided accurately and carefully 
in the median line, the thyro-hyoid and crico-thyroid mera- 
bi’anes being also cut if needed. 

The division of the cartilage should be effected from 
above downwards, and from without inwards. In young 
subjects, and in females who have not passed middle life, 
the section may be accomplished by a small but .stout knife. 
In aged subjects, in whom the cartilage will be calcified, a 
fine saw may be needed to effect a division. Bone forceps 
should never be employed. 

By means of two small sharp hooks the two aim are 
now drawn aside, and the interior of the larynx is exposed. 
In old subjects it may be necessary to make transverse 
incisions in the crico-thyroid and thyro-hyoid membranes, 
close to their respective cartilages, before the fullest view 
desired can be obtained. 

The foreign body may now be extracted or the growth 
removed. 

In dealing with papillomatous masses, the bulk of the 
growth may be crushed off with broad forceps, and the 
remainder removed with scissors, aided by Volkmann’s 
spoon. The surface left by the removal of the tumour 
may then be touched with a saturated solution of chromic 
acid. 

Finally, the two portions of the thyroid cartilage are 
united by two or three fine tendon sutures, and the wound 
in the skin is closed. 
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CHAPTER II. 

Excision of the Thyroid Body. 

Complete Excision. — This term is used in an elastic 
manner — for complete excision in the sense of removing 
the whole of both lobes and the isthmus should never be 
performed, because of the great risk of the gradual develop- 
ment of a “ cachexia strumipriva.” This condition i-esembles 
myxeedema, and is inevitably fatal in its ending. Hence, 
some portion of the thyroid gland should always be left 
behind ; it will hypertrophy, and prevent this unfortunate 
result of the excision. The method of operating here de- 
scribed is that known as_Kocher’s. ' The patient lies upon 
the right-hand side of the table, with the shoulders well 
raised and the head extended over a large sand-bag or hard 
cushion. The chin should be kept in a line with the sternal 
notch, and the head be well fixed. 

An incision is made in the median line from the sternal 
notch to the upper limit of the bronchocele. From this 
point two lateral incisions are made upwards and outwards, 
one on each side. They are directed towards a point a little 
below the angle of the jaw, and when the cutaneous cut is 
complete it will have the outline of the letter Y. If the 
tumour be much more extensively developed on one side 
than on the other, the upper or oblique incision may be 
limited to the affected sida In any case the incision must 
not be spared. A primary requirement is that the tumour 
be very freely exposed. The lateral or oblique cuts will 
usually pass over the anterior borders of the sterno-mastoid 
muscles. 

The platysma and fascia are divided. Any veins which 
are met with are secured between two ligatures of catgut, 
and divided. The sterno-hyoid and sterno-thyroid muscles 
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will be found fco be stretched over the goitre. These struc- 
tures will probably be much thinned and very altered in 
appearance. 

The surgeon must make his way dowp to the gland, and 
must convince himself that he has opened up the plane of 
connective tissue beneath these muscles, and is not wander- 
ing aimlessly over their outer surface. 

The sterno-h3’'oid, sterno-thyroid, and omo-hyoid muscles 
will need to be divided in whole or in part. They should, 
however, be respected as far as possible, and drawn to the 
outer side of the tumour. 

It may be necessary even to cut one or both of the 
sterno-mastoid muscles. The operator must trust but little 
to retractors, but must ratlier aim at obtaining the fullest 
view of the bronchocele by dissection. 

The muscles named will very often be .closely adherent 
to the tumour, and in clearing them away the scalpel must 
be used very sparingly. 

No instrument is more serviceable in this stage of the 
operation than a broad periosteal elevator. Its point is so 
blunt that it can do little damage, and its configuration is 
admirably suited to peel the tissues away from the capsule. 
This must be done with great care. The elevator is made 
to work its way beneath the muscles and the fascia, and 
when the precise relations are clear the tissues are divided 
over the elevator as over a dii’ector. In effecting this 
exposure of the goitre a pair of blunt-pointed scissors curved 
on the flat is more useful than a scalpel, and the handle of 
the scalpel is of more service than the blade. The elevator 
must not be vigorously thrust here and there, but must be 
made to find an easy path. No tissue should be cut until 
it has been well examined, and any especially resisting 
structure must be exposed before it is torn across or cut. 

A plexus of large, thin-walled veins will usually be 
found covering the tumour. They must be separately 
treated, and must be individually divided between two 
ligatures. These vessels are easily torn across, and ai’e very 
apt to be adherent. 

If the head be in the position of extension, the structures 
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on. the front of the neck, and especially those over the_ face 
of the tumour, are apt to be stretched, and a vein so 
stretched may be quite unrecognisable. It is well, there- 
fore, to have the head lifted now and then, so that the veins 
to be dealt with may be bi-ought well into view. 

Step by step the surgeon clears the whole of the front 
surface of the swelling, dealing with every bleeding point 
as it is met with, and not trusting either to the pressure of 
fingers or of sponges, or of artery forceps. 

When the anterior surface is cleared, the next step is 
to approach the lateral margins of the growth, and to secure 
the thyroid vessels. It must be remembered .that the thyroid 
body touches the carotid sheath. The position of that vessel 
should be made out as early as possible, and the utmost care 
taken to avoid it. If the bi'onchocele is in close contact 
with the main vessels, some special care may be required in 
separating the huge internal jugular vein from the capsule. 
The superior thyroid artery is then sought for at the upper 
extremity of tlie tumour. It may not be made out without 
some difliculty. If the vessels cannot be individually isolated, 
a double ligature may be passed by means of an aneurysm 
needle, and the vascular pedicle ligatured in two places and 
divided between. The vessels embraced by these ligatures 
may be separately sutured at a later period if thought neces 
saiy. The inferior thyroid artery is less easy to deal with. 
It is more deeply placed, has more numerous veins in rela- 
tion with it, and is closely connected with the recurreni 
laryngeal nerve. No pains should be .spared to expose i( 
well. The ligatures should be applied at some distance from 
the lower border of the tumour, and the branches of the 
artery should be cut through just as they enter the broncho 
cele. In this way there is less danger of including the re 
current nerves. 

The whole of the lateral border of the tumour is non 
separated. The same precautions are observed. The bluni 
elevator is the chief instrument. The scissors are used as 
required, and the vessels encountered are all ligatured and 
divided in the manner described. 

The mass is turned over towards the opposite side, and 
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the jjosterior surface of the tumour cleared as far as the 
posterior median line. 

/ The other lateral lobe is dealt with in jirecisely the same 
mianner, and in due course the whole tumour is removed, 
ivith care to leave some portion of the gland behind. 

The wound is now examined, and any remaining 
bleeding vessels are secured. No irritating antiseptic 
solutions should be used to the wound. Tlie less it is 
rubbed with a sponge the better. The margins of the 
skin incisions are united with silkworm-gut sutures, which 
are not too closely applied. A drainage tube is rarely 
necessary, though a fine spiral one will do no harm. 

The best dressing consists of a large pad of sterilised 
gauze and wool, the former being dry when applied. It is 
bandaged in position with as much pressure as it is 
considered safe to apply, by means of a light muslin 
bandage. 

When the patient is placed in bed, the shoulders and 
head must be kept well raised, and the head may be fixed 
in the hollow of a loosely-filled sand-bag. 

PartiJiI JBxcision. — Excision of one-half of the 
thyroid, with division of the isthmus, is conducted in 
precisely the same manner as the above operation. 

The incision is usually oblique, made along the anterior 
border of the sterno-mastoid muscle. The front of the 
bronchocele is cleai-ed, and the superior thyroid artery 
secured. 

After this vessel has been dealt with, the isthmus is 
severed. The fascia around it is divided, and the isthmus 
is then separated from the trachea by an elevator or 
director, and is well isolated. It may then be transfixed 
by a needle in a handle — such as is used in ovariotomy — 
and secured by a double set of ligatures, which are placed 
upOn each side of the spot at which it is intended to divide 
it. It is treated somewhat like the ovarian pedicle. In 
cases of very large isthmus more ligatures may be called 
for. In some instances the isthmus may be more con- 
veniently divided with a scalpel, and ligatures apjjlied as 
required. 
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Tlie tumour is now almost completely isolated, and the 
last step consists in ligaturing the inferior thyroid artery. 

- Enucleation. — When a goitre consists of a localised 
cyst or adenoma, it may be emrcleated by peeling off the 
surrounding glands by means of an elevator. Care must 
be taken that the incision goes down into the actual v'^all 
of the tumour, and the size of the latter may often be 
diminished by tapping before it is shelled out. A formal 
ligature of the main thyroid vessels is not I’equired, but all 
vessels going into the tumotu* should be secured with 
pressure forceps before division. 

Mr. Berry recommends in these cases a transverse 
incision placed low down in the neck, as the resulting scar 
will be less conspicuous than a vertical or oblique one. 
The transverse incision, however, does not give so much 
room as the others. 

I'lic Question of Traclieotoiny in these 
Operations. — If there be much dyspnoea in these cases 
of excision of the thyroid, the mass should be relieved from 
its tense surroundings as soon as possible, and the pressure 
removed from the trachea. Some assistance in this direc- 
.tion may be afforded by altering the position of the head, 
and by having the mas.s, as far as possible, withdrawn from 
the windpipe. 

More immediate relief may be obtained probably by 
dividing the isthmus. 

Tracheotomy is most emphatically to be avoided. The 
operation, if pei’formed, would be carried out under the 
greatest difficulties, and the gravity of the whole procedure 
much increased. 
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CHAPTER III. 

Excision op the Tongue. 

Excision of the whole or of jiart of the tongue is carried 
out for the relief of many conditions. The great majority 
of the opei’ations, however, ai’e performed for malignant 
disease. 

Extent of the Oi>eration. — Small innocent growths 
of the tongue, or small portions of the organ, can be readily 
excised with the scalpel or with suitable scissoi’s. If con- 
venient, the edges of the .wound may be brought together 
with sutures. Sutui'es, however, are seldom necessary, and 
the wounds do well enough without them. 

Cancer, in the great majority of cases, commences on 
the lateral aspect of the tongue. AVhilst it is still confined 
to one side of the middle line there is no valid reason for 
removing the whole organ. Supposing it has infiltrated 
the anterior jiortion of both sides, the surgeon may often 
safely leave a stump formed of the posterior third or less. 
If the whole tongue be excised the floor of the mouth will 
ultimately project upwards and take its place to a surprising 
extent, but articulation is never so good as if a fair-sized 
stump has been left, and the constant flow of saliva may 
prove a nuisance to the patient. The general rule may he 
laid down to cut wide of the cancer, but leave any 
perfectl}'- healthy part of the tongue. Recurrence is 
common in the lymphatic glands, rare in the stum]-) of the.^ 
tongu e. 

The particular lymphatic glands which ai’e the dangerous 
ones with regard to cancer of the tongue may be defined 
with fair accuracy j they are shown in Fig. SS. 

There are one or two lymphatic glands placed in the 
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submaxillary triangle amongst the lobules of the salivary 
gland, but these are rarely involved in cancer of the tongue. 



Fig. 88.— GLANDS OF THE NECK IN WniOH CANCEROUS DEPOSITS 'aRE 
LIKELY TO OCCUR. 

L, Lower jaw ; li, hyoid bone ; D, digastric muscle ; ilL H, mj'lo- 
liyoid ; I, common carotid artery ; J, internal jugular vein ; F. V, 
facial vein (the facial artery is seen beneath it). The submaxillary 
gland has been removed. The glands lettered A to H are those in 
which cancerous deposits are likely to occur. Of these B, C, D, E, 
F, and G, over the bifurcation of the carotid and on the jugular vein, 
are the most important. 


Cancer of the lower lip, liowever, frequently infects them, 
if the primai-j' growth in the tongue extends far back 
K* 
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towards tlie tonsil, the gland marked A, situated under cover 
of the jaw, is liable to be infected. ' 

But in the great majoi’ity of cases the carcinoma starts 
on the lateral aspect of the tongue, and deposits occur in 
the glands outside the submaxillary triangle at the junction 
of the facial and jugular veins, on the outer aspect of the 
carotid bifurcation, aloirg the course of the main vessels 
and beneath the deep fascia (b, c, d, g, in Fig. 88). Later 
on, the glands at the back of the jugular vein (f, e), or 
even those lower down (h, etc.), become involved. As they 
soon adhere to the main vessels, their removal at a later 
stage becomes difficult and dangerous. Hence the opera- 
tion for excision of cancer of the tongue should include at 

O 

the same time a careful and thorough attempt at removal 
of the lymphatic glands referred to on one or even on both 
sides of the neck. This can be effected through a modifica- 
tion of the usual incision for ligature of the lingual artery, 
which is described later. 

Shoicld the Submaxillary Gland be Removed ? — As 
already noted, cancerous deposits in this gland rarely 
accompany epithelioma of the tongue, though the sub- 
maxillary gland often is .harder than normal owing to a 
degenerative sclerosis. Its removal complicates the opera- 
tion to no great extent, but involves ligature of the facial 
artery and vein, and therefore prolongs the operation. If 
the primary growth encroaches on the floor of the mouth, 
it is certainly best to clear the submaxillary triangle, but 
the mylo-hyoid muscle should be left, to prevent the neck 
and mouth wounds from communicating. 


EXCISION WITH PRELIMINARY LIGATURE OP THE 
LINGUAL ARTERIES, ETC. 

Iiisti’iiments Required. — Mouth gag. Curved 
needle in handle. ' Stout silk. Tongue forceps. Mouth 
retractor. Tenaculum. Blunt-pointed scissons, straight 
and curved. Volsella. Wells’s pressure, dissecting, and 
fine-toothed forceps. Sponges in holders. Ligatures, etc. 
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Scalpels. Retractors. Blunt liooks. Aneurysm needle. 
Needles and sutures. 

The instruments required for the' first stage, including 
ligature of the lingual and dissection of the glands, should 
he in one dish, whilst those required for the second stage 
— the actual excision of the tongue — should he kept in a 
separate dish. 

The best gag is Mason’s or Hewitt’s. It must be 
strong, and the blades be capable of wide separation. The 
“ catch ” fixing the gag when open must be secure. A 
“ catch ” is better than a screw. 

Tlie best cheek retractor is the broad rectangular re- 
tractor used in nephrectomy operations. It is in every 
way excellent. 

The scissors used for cutting out the tongue should be 
quite straight, and quite flat and strong. They should be 
longer than the usual pattern, and should end in square 
blunt points. The cutting edge should extend up to the 
very tip. 

Position. — The patient lies close to the right-hand 
side of the table. The head and shoulders are well raised, 

' and the arms are folded behind the back. The surgeon 
stands to the right and the chief assistant to the left. The 
anresthetist stands at the head of tlie table, and by him an 
assistant who holds the gag and steadies the head. The 
gag is introduced on the left side of the mouth, is very 
firmly held, and, with a Mason’s gag, it is a good rule to 
keep the handle of the gag always against the patient’s ear. 
A good light is essential. 

The Operation. — In many cases it is necessary to 
tie both lingual arteries. The surgeon commences on the 
side on which the cancerous growth is situated, and that on 
which the lymphatic glands will therefore require to be dis- 
sected out. 

During the first stage the gag is not introduced, but it 
is often convenient to introduce a loop of silk . ligature 
through the middle of the tongue, so that in case the 
breathing should become embarrassed traction can be made 
on it. 
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The patient’s head is turned on the side, and kept 
steadily in this position with the chin- raised. 

A curved incision is then made from just below the 
angle of the jaw towards the symphysis; it extends down- 
wards towards the hyoid bone (Eig. 89). 



Fig. 89.— INCISIONS Fon ligatobe of the eight linguae ahtehy 

WITH BF.MOVAL OF LYMPHATIC GLANDS. 

The sterno-mastoiti muscle, the hyoid bone and its depressor muscles, 

are indicated. 

A second, nearly vertical, cut is made along the anterior 
edge of the sterno-mastoid muscle for three inches. 

Both incisions are made through skin and platysma 
muscles, and then more deeply through the fascia. 

If it is not proposed to remove the submaxillary gland, 
the lower edge of the latter is thoroughly exposed, and the 
w'hole gland raised upwards with its coverings. This may 
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be done by means of a broad retractor. TJie external flap 
is now carefully dissected back and held by a suture re- 
tractor.- The bifurcation of the carotid artery, and the 
internal jugular vein lying behind and somewhat over- 
lapping tiie carotid, are exposed, and all lymphatic glands 
that can be discovered in this region are cautiously dissected 
out (see Tig. 88). This is the most tedious part of the 
operation, but at the same time the most important. The 
submaxillary gland being well raised, the tendon of the 
digastric muscle is drawn downwards with a blunt hook. 
The posterior edge of the mylo-hyoid is now defined, and 
the hypoglossal nerve with the ranine vein are seen passing 
beneath it. 

With blunt dissection the nerve and vein ai’e displaced 
slightly upwards, particular care being taken not to wound 
the vein. In the small triangle formed by the nerve, the 
posterior belly of the digastric, and the posterior border of 
the mylo-hyoid, the surgeon now incises the liyo-glossus 
fibres which form its floor. This is done cautiously, the 
muscle fibres being fixed by fine-toothed forceps. It is easy 
to go too deeply and wound the lingual artery, or perhaps to 
miss it and work in too deep a plane. As a rule, provided 
that the points mentioned are cai-efully observed, the artery 
is found with ease. An aneurysm needle is passed from 
below round the artery, and the latter securely tied. The 
submaxillary gland is then replaced, all bleeding points are 
secured by catgut ligatures, and the wound is quickly sewn 
up with silkworm gut. It is usually best to leave a small 
drainage-tube in the lower angle of the wound. 

Supposing that the epithelioma is wholly marginal, and 
there is no need to remove more than half of the tongue, 
the operator now proceeds to deal with the latter, after 
securing an aseptic dressing on the neck wound. In some 
cases, however, it will not be safe to limit the excision to 
one half the tongue. The patient’s head is then turned to 
the opposite side, and the other lingual secured. 

A temporary dressing has been secured around the neck, 
the instruments previously required are put aside, and the 
anesthetist arranges to give chloroform through Junker’s 
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inhaler with a metal tube (or by means of Hewitt's 

gag)- 

The operator stands on the right side of the patient, the 
gag being inserted on the left. The assistant must be pro- 
vided with plenty of small pieces of sponge mounted in 
holders, and the position of the gag must be carefully super- 
vised — otherwise it is apt to slip forward. The instruments 
must be placed within easy reach of the operator, who will 
usually fed it convenient to stand on a stool, so that he can 
look down into the back of the patient’s throat. When the 
gag is opened it often happens that the breathing becomes 
obstructed and the patient somewhat cyanosed : this condi- 
tion should , be relieved by traction on the tongue, made 
with the ligature and by holding the jaw forwards. 

‘ With vulsellum forceps in the left hand and scissors in 
the right, the operator now excises the affected area of 
tongue. He must divide the mucous membrane at a con- 
siderable distance from the edge of the einthelioma, and 
continue the incision so that a large margin of healthy 
tongue is removed with the growth. Sometimes it is neces- 
sary to remove the entire organ, in other cases only one 
half ; in some a wedge-shaped piece is removed. The bleed- 
ing, provided the lingual arteries have been properly secured, 
is mainly venous and insignificant in amount. Wells’s forceps 
should be apiDlied, in case any vessel spurts. By turning 
the patient’s head to one side, and by careful sponging, the 
blood should be entirely prevented from running clown the 
throat. 

Until the patient comes round from the ancesthetic, he 
should be kept lying somewhat on the side, and a nurse 
should use a mounted sponge from time to time in the 
mouth. When he has come round the head and shoulder’s 
should be well supported by pillows, as venous oozing will 
be diminished by this means. 

Coiiimcut. — If the submaxillary gland be removed, 
the preliminary stage requires to be slightly modified. The 
platysma and fascia are dissected off the gland and held up- 
wards ] the facial vein and artery are exposed at the lower 
and posterior comer of the gland. Both vein and artery 
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are ligatured aud divided. The gland, with one or two 
contained ' lyniphatic "glands, is^ then dissected out and 
drawn forwards, the faeial vessels being again secured as 
tliey pass over the jaw. The prolongation of .the gland 
along Wharton’s duct is drawn out from beneath the mylo- 
liyoid muscle, and a ligature should be put round the duct 
before it is divided (to prevent possible, contamination of 
the wound by backward flow of saliva). A lymphatic gland 
Ijdng under the angle of the jaw [see A, Eig. 88) should be 
removed at the same time. 

Whenever the submaxillary gland is removed, a drain 
should be left for a day or two ; otherwise blood collects in 
the space. Before sewing up the wound the surgeon should 
make certain that his ligatures on the divided facial vessels 
are holding well. ' 

The method described above combines the advantages 
of preliminary ligature of the lingual arteries with excision 
of the lymphatic glands most likely to be involved by 
epitheliomatous deposit. 
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CHAPTER IV. 

CEsopuagotomy, 

The operation of oesophagotoui)’- is cai-ried out, as a rule, 
for tiie removal of foreign bodies which have become im- 
pacted in the tube. In one or two instances attempts have 
been made to dilate a simjDle stricture of the gullet through 
an incision in the neck. 

Instruments rc4uirc<1. — Gag ; tongue forceps ; 
oesophageal bougie and forceps ; scalpels j blunt-pointed 
bistoury ; reti'actors ; sharp hook ; artery arid pressure 
forceps ; dissecting forceps ; long bladed, toothed dissecting 
forceps; scissors; needles; needle-holder; pei’iosteal ele- 
vator to assist in removing the foreign body. 

The 0 |»ei'ation. — The general features of the opera- 
tion are similar to those Avhich attend a ligature of the 
common carotid. The gullet is approached from the left 
side of the neck, inasmuch as the tube inclines to that 
side. Should the foreign body be felt more distinctly upon 
the right side, then the incision may be made in tJiat 
quarter. 

The slioulders are well raised, the head is a little ex- 
tended and is turned to the right or opposite side. - 

Every attempt should have been made to define the 
exact position of the foreign body before the incision is 
begun. A skiagram of the neck showing the foreign body 
is indispensable. The situation of the cut Avill be influenced 
by the locality of the foi-eigii bod3^ Very usually it is the 
commencement of the oesophagus that is exposed. 

The skin incision will commence opposite to the upper 
border of the thyroid cartilage, and will be continued doAvn- 
AA'ards along the anterior border of the sterno-mastoid 
muscle for about three inches. 
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The first steps of the operation are identical with those 
for ligaturing the common carotid. 

As soon as the skin and fascia have been divided, the 
finger should be introduced into the wound, and the position 
of the impacted substance be further defined. 

The orao-hyoid muscle is drawn downwaixls, and must 
be divided if necessary. The sterno-hyoid and sterno- 
thyroid muscles must be drawn a little aside, and, in cases 
where the foreign body is low down, may need to undergo 
some division of their fibres. 

The sterno-mastoid and the large vessels are drawn out- 
wards. Tire carotid sheath is not disturbed. 

The trachea and larynx are drawn over, or rather tilted 
over, to the inner or opposite side. 

The position of the gullet can now be readily made out. 

It maj" be desirable at this stage to pass a bougie or a 
pair of oesophageal forceps, in order to accurately demon- 
strate tlie situation of the tube and of the impacted body. 
It must be remembered that the oesophagus, when empty, 
is flat and tape like, and does not exist as the well-rounded 
tube which figures in most anatomical text-books. 

The inferior tliyroid artery and the superior and middle 
thyroid veins must be carefully avoided. The last-named 
vessels will usually need to be ligatured and divided. 

All bleeding having been arrested, the gullet is 
steadied by a pair of fine, long-bladed, toothed forceps, and 
is opened longitudinally over the site of the foreign body. 

The recurrent laryngeal nerve runs in the groove be- 
tween the oesophagus and tire trachea. The gullet must be 
opened through its lateral wall, so as to avoid injury to 
this nerve. In the actual operation it ■will appear that the 
cesophagus is being opened as far back as possible. ^ 

The opening in the tube must not be extended by tear- 
ing, or be dilated with dx'essing-forceps ; it must bo 
cautiously enlarged bj’- a blunt-pointed , bistoury. 

The removal of tire foreign bodj^ must be cai-ried out 
with the gr-eatest care, and a curved periosteal elevator will 
be found a most valuable instrument in freeing the sub- 
stance and prising it into the wound. 
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When the body is of irregular shape, and has been long 
impacted, very great difficulty may be experienced in re- 
moving it. I \\ms occupied in one case for more than 
twenty minutes in extracting from the gullet a hard-nietah 
plate of teeth, which had been impacted for eleven months. 
By the introduction of forceps through the wound, 
foreign bodies have been extracted from the thoracic seg- 
ment of the oesophagus. 

If the wound in the gullet be a clean cut, if the case be 
recent, and the foreign body have been impacted for but a 
short space of time, then the oesophagus incision should be 
closed; and this more especially applies to the cases of 
children and young subjects. The sutures employed should 
be. of very fine catgut, and they can he most conveniently 
introduced by means of a curved needle, held in a Hage- 
doi’n’s holder. 


If, however, the body has been long impacted and the 
gullet is much ulcerated, or if the wound in the gullet has 
been lacerated, and has been exposed to much bruising, 
then the use of deep sutures had better be dispensed with. 
The skin-wound in such case may be narrowed above and 
below by a few suture points, but the median and main 
part of the wound must be left open. A good-sized drain- 
age-tube should be passed to the bottom of the wound. In 
no case is it well to entirely close the superficial wound, 
even in instances where the incision in the oesophagus has 
been united. The wound in the gullet may yield, or may 
be torn open by violent vomiting, and the food-matters 
and mucus which find their way into the tissues of the neck 
should be permitted the very freest means of escape. 

If in a case where the gullet wound has been closed 
no sign of extravasation occur for seven days or so after 
the operation, then the superficial wound may safely be 
. closed. 


An open wound is the great safeguard after cesopha- 
gotomy. 



i 
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OPERATIONS ON THE ABDOMEN. 


CHAPTER I. 

Abdominal Section. 

The tei'in abdominal section is applied to the opening oT 
the abdominal cavity either for pui’poses of exploration or 
■with the object of operating upon the abdominal or pelvic 
viscera. 

Iiistriiincuts Required. — ^Two stout scalpels, ■with 
a cutting edge of 1^ to 2 inches in length. Dissecting 
forceps (2 pairs). Straight probe-pointed bistoury. 
Pressure forceps (10 or more pairs). Large pressure forceps 
(2 or 3 pairs). Medium-sized pressure forceps. Artery 
forceps. Hagedorn’s needles for the parietal sutures. 
Needle holders. Small needles (curved and straight). Two 
large blunt hooks. Scissors (straight and curved on the 
flat). Catgut and silk in various sizes. Silkivorm-gut, 
Sponges. Sponge-holders. 

To these may be added — dishes for instruments, 
macintosh sheets, the dressings and binder, an electric 
lamp or an ordinary lamp, and hand mirror. 

1. I’lic Parietal Incision. — The surgeon steadies 
the abdomen with the left hand, the thumb being on one 
side of the intended wound and the fingers on the other, 
and makes a clean cut in the median line from two tc 
three inches in length. 

The incision is usually placed midway between the 
umbilicus and the pubes, and stops some two inches above 
the pubes. In fat subjects the incision will have to be £ 
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little longer. The knife should make a clean cut through 
the skm and subcutaneous tissues down to the aponeurosis. 
Bleeding is checked by pressure forceps, which are left 
in situ,. The bleeding vessels must be neatly isolated and 
neatly picked up. A casual mass of subcutaneous fat must 
not be clutched up with the vessel between the blades of 
the forceps. The operator need not trouble about the sheath 
of the rectus. There is no linea alba below the umbilicus, 
and the knife need only follow the median line, avoiding 
the cutting of muscle as far as possible. Unless the two 
recti are separated by distension, one or both of the rectus 
sheaths will as a rule be opened. 

The transversalis fascia is now reached. It is possible 
to mistake it for the peritoneum, and the subperitoneal fat 
beyond for omentum. This fascia and the fat, if any, 
beneath should be divided by a clean cut of the knife. No 
director is required, nor should one be used. It is about 
this stage of the operation that some surgeons enlarge the 
area of the wound with the fingers, tearing up the fascia 
in a meaningless manner. All such handling of the' wound 
is useless, and distinctly to be avoided. The advice that 
the peritoneum should be exposed -by tearing is not sound. 

It is impoi'tant to clearly recognise the peritoneum. It 
is best identified by noting the tissues that have been cut 
through. The “blue colour,” the “ glistening surface,” and 
the “ arborescent vessels ” belong to the department of fiction. 

When adhesions exist, the peritoneum may not be 
demonstrable as a coherent membrane. 

Before any attempt is made to open the abdominal 
cavity all bleeding should have been checked. Any pressure 
forceps that are attached need not be removed at the present 
stage. The peritoneum should be pinched up as a very 
minute fold with a good pair of dissecting forceps. Normal 
peritoneum can be so picked up. Thickened and adherent 
peritoneum cannot be thus dealt with, nor can the wall of 
the bowel be quite so readily and minutely picked up should 
a piece of gut be exposed and its sux’face be mistaken for 
the lining membrane. The forceps that grasp the little fold 
of peritoneiun should be moved to and fro and lifted up and 
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down, to ascertain whether tlie nicmbrano is free or not. 
The membrane is finally divided by cutting upon or close to 
the point of the forceps, while they are being drawn away 
or lifted up. No hook or other unusual instrument is re- 
quired to pick up the peritoneum, but toothed forceps are 
often useful. 

When adhesions exist, there is difficulty in ascertaining 
when the abdominal cavity has been really reached, and 
there is nothing to guide the operator but his surgical and 
anatomical intelligence. Anj”- doubtful layer of tissue should 
he picked up and gently rolled between the finger and thumb. 
Its character can in this way be at once estimated, and the 
existence of deeper attachments demonstrated. The 
operator who has the fear of adhesions before his eyes, and 
who has not noted the layers of tissues as they have been 
cut, may readily separate and strip off the undivided 
peritoneum with his fingers, under the impression that he 
is dealing with adhesions within the abdominal cavity. 
This is especially apt to occur when a large smooth tumour 
is pressed against the parietes. 

The peritoneum should be divided by a clean even cut. 
It may conveniently be divided by scissors if preferred. I 
have seen the membrane rent open with the fingers — a 
practice that has nothing to commend it. 

As soon as the abdomen is opened, the divided peritoneum 
on either side of the centre of the wound is seized with 
pressure forceps. These forceps remain in place until the 
operation is completed. They act as retractors ; they keep 
the peritoneum in position, and they render the introduction 
of the finger or of a sponge very easj'. They also serve as a 
guide to the introduction of the sutures. Before they are 
dispensed with the little margin of peritoneum which they 
have hold of should be cut away with the forceps, since this 
tissue is likely to be damaged by long compression. When 
the forceps are in position, two fingers can be introduced 
for purposes of exploration. 

If the incision has to be enlarged, it is effected with a 
straight probe-pointed bistoury, the two fingers being used 
as a grooved director. If the wound be extended doum- 
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wardj tlie i:)osition of the bladder must be defined before the 
! | knife is used. 

If the hand has to be introduced, the incision must of 
necessity be increased. There is often a disposition not to 
make the ■wound large enough. More harm may be done by 
I’ough efforts to drag a solid growth through a small incision 
than by a liberal extension of the incision in the median 
line. 

In certain cases, as soon as the wound has been com- 
pleted, a large sponge may be at once introduced into the 
pelvis. It is retained there during the operation, and, by 
absorbing any blood that finds its way into Douglas’s pouch, 
saves sponging at a later stage. The intestines must be 
prevented from protruding, either by the introduction of a 
flat artificial sponge or by the fingers of an assistant. One 
of those present should be entrusted with the responsibility 
of taking count of all sponges introduced into the abdomen. 

The omentum often gives much trouble, especially the 
fine thin omentum of young children, by clinging to the 
fingers and to sponges, and by becoming entangled with 
instruments. It may be necessary to keep it out of the 
way by means of a long narroAV sponge attached to slender 
forceps. 

2, Treatment of Artliesions. — ^Adhesions must be 
dealt with according to common surgical principles. The 
lighter, more recent, and more slender can be broken down 
by the finger or by a sponge. 

The firmer must be clamped, divided, and tied — either 
with catgut or fine silk. Extensive strands of adhesions 
should be clamped in sections, '•cut, and the bleeding points 
picked up individually with 'artery forceps, and tied in the 
usual way. 

In no circumstances is the use of the actual cautery to 
be commended for the arrest of bleeding from divided 
adhesions. 

Oozing from a level surface can very easily be checked 
by continued pressure witli a sponge. If the oozing be 
persistent, and if no individual vessels can be isolated and 
tied, the bleeding surface when small may often be 
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“ sequestrated ” or sewn over. A Xiembert’s suture is made 
to traverse the peritoneum on either side of the bleeding 
area, and when the suture is drawn tight the bleeding 
surface is covered over. When the area is large a line 
needle, cariying silk, is made to pass beneath the bleeding 
surface, and when this buried suture is di’awn tight the 
surface is constricted and turned in. This may be called 
“sewing in” as compared with “sewing over,” when 
peritoneum is employed. Great care should be taken in 
dealing with deep pelvic adhesions. They can be exposed 
by the use of ivory spatula;, and in demonstrating their 
character and attachments reflected light from a mirror or 
the electric lamp is very useful. 

Adhesions to the bowel and to the bladder must be 
gently dealt with. When slender, they can be readily 
stripped off by means of a sponge. When dense and ex- 
tensive, it is better to clamp the adhesion, to cut it 
through at some little distance from the viscus, and to 
ligature it in sitio. In separating adhesions from bowel, it 
is easy to tear away the sei'ous coat and to expose or even 
tear the muscular coat. Such false membranes are pi'obably 
nourished from the viscus to which they are attached, and 
I have seen no harm to follow from leaving quite consider- 
able masses of such tissue attached to, intestine. In cases 
where a portion of cyst wall is firmly attached to the bowel, 
it is very undesirable to make persistent attempts to separate 
the two. It is far better to cut away the cyst, leaving the 
adherent portion still attached to the bowel. Such attached 
portion may be reduced to the smallest dimensions, by dis- 
secting off as many laminm^as possible, and be allowed to 
remain as a permanent appendage to the gut. In many cases 
I have left a considerable portion of the cyst wall still 
attached to the bowel. 

It should be borne in mind that, in endeavouring to free 
the intestine of firm adhesions, it is very much easier to 
tear the bowel than to tear the false membrane. 

Moreover, such attempted separations, even when they 
do not tear the gut, arc apt to strip ofl’ a great deal of its 
peritoneal coat. The muscular coat beneath is probably 
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atrophied from disuse, the result of the adliesiou, and a per- 
foi’ation of such damaged intestine is quite possible. Exten- 
sively adherent intestine "will be found to have very attenu- 
ated walls, and to be most readily torn. 

Adherent omentum can be dealt %vith in considerable 
sections. The adhesions may be peeled. Qff with the finger. 
Portions, of the thickness of the forefinger, may be included 
in one ligature. It is more satisfactory, however, in deal- 
ing with omentum, to ligature the individual vessels with 
silk whenever pi’acticable. The method adopted must depend 
upon the vascularity of the tissue. In some cases, where 
much traction has been exercised upon the epiploon, its cut 
surface will scarcely bleed at all. On the other hand, when 
an ovarian cyst, vdth a twisted pedicle, is obtaining its chief 
or sole blood supply from omental adhesions, the vascularity 
of the tissue is' often considerable. 

Adhesions may in some cases be so dense, so close, and 
so extensive that they have to be divided by the scalpel by 
extensive incisions. It must be borne in mind, however, 
that such adhesions have sometimes but a slight vascularity, 
and that they can be often divided without I’emarkable 
bleeding. Indeed, I have observed that the hremorrhage 
from a surface exposed by such division is usually not so 
considerable as that from the area exposed by tearing down 
soft recent adhesions with the finger. Still, these dense at- 
tachments must always be regarded with the greatest respect. 

In many instances when an organ, such as a cyst or a 
diseased vei’miform appendix, is so very adherent as to be 
described as buried or lost in adhesions, it is well to ignore 
at first the actual adhesions and to divide the 25eritoneum 
at some little distance from the" adherent organ, so as to open 
the subscrous tissue. The finger is introduced into this lax 
tissue, and the separation of the organ is carried out sub- 
peritoneally, the adhesions being divided upon the finger 
(introduced beneath them) as soon as they are well isolated. 

Whenever practicable, it is de-sirable that a very ad- 
herent structure should be first of all appi'oached by the 
subjjeritoneal route. When no inflammatory adhesions 
exist, but when the tumour or cyst has, in enlarging, made 
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its -way beneatli the peritoneum so as to become more or 
less entirely hidden, then the separation of the mass should 
ahvays be eflected by dividing the peritoneum around it, 
and by enucleating it tlirough the medium of the sub- 
peritoneal tissue. In such a proceeding care must be taken 
to note the position of the normal blood vessels of the part 
concerned. These are secured as they are met witli. 

3. Toilet of the PcritoncHiii in Septic Cascs.-y- 
In an abdominal opei-ation in -which no septic mateiual is 
encountered — and the majority of abdominal sections are of 
this type — the peritoneum needs very little if any attention. 
The serous membrane is very well able to look after itself, 
and the more one sees of abdominal opei-ations, the more 
one is impi-essed with the marvellous powers of the peri- 
toneum in this direction. 

It is 'well that any effusion, such as blood or cyst fluid, 
should be removed, but that object is never to be persisted 
in at the cost of extensive sponging. 

In cases where there has been an extensive extravasa- 
tion of septic fluid, it will be necessary to wash out the 
peritoneal cavity. For this purpose it is best to use plain 
water which has been sterilised by boiling, and which is 
kept about the temperature of the blood (100° F.). Care 
should be taken that this temperature is nof 'exceeded, and 
every operating theatre should be provided with apparatus 
for aseptic irrigation. 

In cases where peritonitis exists, or where fecal matter 
has escaped into the abdominal cavity, or where the extra- 
vasation consists of glairy cyst fluid, or of pus, or where 
much colloid or semi-solid matter has escaped, thorough 
flushing out of the abdominal cavity with warm water is 
alone efficacious. 

As soon as the fluid poured in comes out clear, what re- 
mains may be taken up with a sj^onge. 

On completing the intra-abdominal operation, great care 
should be taken to ensure that no sponge or instrument has 
been left in the depth of the cavity. 

4. Closure of tlic Abdoiiiinal Wound. — In scav- 
ing up the incision made through the abdominal Avail, the 
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surgeon should aim at leaving the parts as far as possible in 
their original condition, i.e. the peritoneal surface should be 
smooth, and the scar in the muscular and aponeurotic layers 
firm and unyielding. Thus the possible dangers of adhesions 
of intestine, omentum, etc., and of ventral hernia will be 
avoided. Further, if any buried sutures are employed they 
must be absolutely aseptic ; otherwise they are apt to cause 
troublesome sinuses, wliich will only heal on the expulsion 
of the sutures. 

In many parts of the abdomen, such as the linea alba, a 
good plan is to pass silkworm gut stitches through skin, apo- 
neuroses, muscle, and peritoneum. These sutures are securely 
knotted, and should be left in a full fortnight. A more 2)er- 
fect peritoneal surface can, however, be obtained by first 
suturing the two cut edges of this layer (these edges are 
secured by the pressure forceps, which were applied when 
the Avound was made). A continuous suture fine of fine 
catgut, introduced on a curved needle, is the most con- 
venient. This detail, which takes only a minute or two, is 
strongly recommended in the majority of cases ; besides 
preventing adhesions of intestine, etc., in the future, it is a 
convenience during the rest of the suturing, as the peritoneal 
cavity is thus shut ofi'. A series of silkworm gut sutures is 
then passed through the remaining layers. 

If the abdominal incision be extensive, a thin flat sponge 
of greater length than the parietal wound is placed upon the 
intestines under the opening. It is retained during the 
introduction of the sutures. It serves to protect the in- 
testines, and to absorb such blood as oozes from the suture 
points before the sutures are tied. If the thread be too 
small and the parietes thick, the suture has a tendency to 
cut through the tissues. If it be too large, it acts as a 
sjAecies of seton. Large-sized threads of silkworm gut 
appear to be peculiarly Avell adapted for these wounds. They 
merely require care in tying, and a certain number should 
be tied in a double knot, so as to avoid the risk of giA'ing 
way Avhen the patient strains or vomits. 

Cuiwed needles, three inches in length, should be used. 
The needles must be passed through the whole thickness of 
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the pai’iefces, aucl it is especially importaut that they should 
include the peritoneum. They are most conveniently intro- 
duced in the following manner : — 

A blunt hook is inserted into either extremity or angle 
of the incision, and by exercising traction upon the hooks 
in opposite directions (precisely in the median line) the 
edges of the wound are rendered straight and parallel to 
one another. The incision opening can be made, in fact, a 
mere chink. By the use of the hooks the most perfect 
adaptation of the edges of the Avound is ensured. If the 
abdomen be distended, the naiTOAving of the incision open- 
ing tends to prevent protrusion of the intestines. If the 
belly wall be flaccid, the hooks enable the assistant to make 
the skin tense, and at the same time to draAv the part of the 
parietes about to be sutured away from the viscera, and 
thus render a wound of the latter less easy. 

The sutures should be introduced close to the mai’gin of 
the Avound, and at intervals of half to three-quarters of an 
inch from one another. 

No suture should be tied until all the threads have 
been introduced, and until it is seen by traction upon the 
threads- that a perfect adjustment of the edges can be 
effected. 

The sutures should be tied in order from above down- 
wards, traction being maintained all the Avhile upon the 
blunt hooks. Care should be taken that the suture, as it is 
being tied, does not pick up and include a slu’ed of the 
omentum. The pei’itoneal surface of the Avound should be 
carefully examined Avith the finger from time to time. 
Before the last two, or possibly three, sutures are tied, the 
flat sponge should be seized Avith a pair of large pressure 
forceps and carefully dragged out, the blunt hooks being 
relaxed the Avhile. Omentum. is more apt to be included in 
the last sutures tied than in any others. The hooks are 
not removed until all the deep sutures have been secured. 

Superficial sutures may now be introduced at any spot 
along the Avound Avhere the skin still gapes betAveen the 
deep suture points. These are best introduced by a curved 
needle of medium size held in a suitable needle-holder. 



315 


CHAPTER II. 

OVARIOTOSIY, 

Iiisti'iinicnts Required. — The following special in- 
struments ai'e required, in addition to those already 
enumerated as needed for the operation of abdominal 
section. 

Ovariotomy trocar and cannula with tubing, Nelaton’s 
volsella (two pairs), plain volsella, pedicle needle, simple 
trocar. 

1. Tiie iHcisioii. — The abdomen is opened after the 
manner alreadj’- described. The incision should be of such 
a length as to enable the sui’geon to extract the tumour 
with ease. About three inches is the average length of the 
skin incision when first made. It may be commenced about 
three inches below the umbilicus. 

2. Exposure and Exainiiiatioii of the Cyst.— 
The cyst is exposed, and is recognised by its white shining 
surface when free. Occasionally the peritoneum is found to 
be much thickened, or to be adherent to the cyst wall. In 
attempting to demonstrate the cyst under the latter con- 
dition, it should be lemembered that to cut prematurely 
into the cyst is less serious than to strip the peritoneum 
fi-oni the parietes, under the impi-ession that it is the wall 
of the cyst. 

If any ascitic fluid be discovered, it should be allowed 
to escape, and should be pressed out of the flanks by the 
assistant. As soon as the peritoneal cavity is opened, a 
ruptured ovarian cyst may be discovered. The effused 
matter can be best got rid of by irrigation with warm 
sterilised water, at blood heat, and continuing the washing 
until the fluid flows out clear. 
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At the earliest possible opportunity the position and 
state of the uterus should be made out. 

The possibility of pregnancy in cases of supposed 
ovarian disease should never be lost sight of. 

It is possible' also that the reputed ovarian tumour niay 
be utei’ine. 

3. Deinoiistralion of A«llicsion$« — Assuming the 
case to be a straightforward one of ovarian cyst, the tumour 
should be allowed to project into the wound. 

The fingers or hand may be passed round the cyst to 
ascertain if any adhesions exist, and to estimate their 
character. 

Dui'ing such examination the lighter forms of adhesion 
may readily be broken down as the fingers pass gently over 
the surface of the growth. If firmer adliesions are found 
to exist, they must be fully demonstrated. Adhesions of 
all kinds are more readily to be dealt with before the 
tumour has been emptied by tapping. By attempting to 
break down adhesions after the cyst has been emptied, a 
portion of adherent bowel may be torn, the flaccid cyst wall 
and the bowel being difficult to distinguish from one 
another. 

4. Tapping^ of the Cyst. — Before actually introduc- 
ing the trocar, a sponge may be inserted between the cyst 
wall and the lower angle of tlie incision, in order to absorb 
any fluid which may escape. 

The cyst is steadied by the surgeon’s left hand while 
the trocar is driven into its wall. In order to bring the 
walls well up to the hooks on the trocar, the plain volsella 
may be used ; or the assistant may drag the cyst wall up 
within the grasp of the hooks as the tumour becomes more 
flaccid. The volsella is apt to make holes in the cyst, 
through which fluid may escape. Traction upon the cyst 
should never be made through the hooks on the trocar 
alone. These hooks are more for the purpose of holding 
the cyst wall against the cannula, “ After the first cavity 
has been emptied, a second, a thii-d, and more, if necessary, 
may be tapped successively, without removing the cannula 
from its hold, merely by pushing the trocar forward and 
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thrusting it through the septum which sepai’cates the 
emptied from the adjacent full cavity. In this manner the 
whole tumour may be emptied of its fluid contents, and its 
bulk so reduced that it may be drawn through the abdom- 
inal opening without undue force ” (Sir Spencer "Wells). 

If the cyst be of moderate size or small it may be re- 
moved entire without tapping. This implies a larger 
abdominal incision, but the tumour remains firm and 
distinct, and is readily handled. 

5. JRcmoval of tlie Cyst. — As soon as the part of 
the cyst that has been pierced by the trocar is well free of 
the abdominal cavity, the cyst wall may be grasped by two 
Hdlaton’s volsellse, and traction upon the main body of the 
tumour made by means of these instruments. At this time 
also the sponge introduced at the lower angle of the incision 
may be removed. 

As the cyst is di’awn outside the abdomen, the chief 
assistant follows it, as it were, from above. 

By means of two large sponges — one held in each hand 
— he keeps the edges of the upper part of the wound 
together, exercises gentle pressure upon the escaping cyst, 
and prevents the protrusion of any coil of intestine or of 
the omentum. If the tumour be still of large size, any 
remaining secondary cysts may be tapped with a common 
ti’ocar, or the supporting septa may be broken down with 
the fingers. When the secondary cysts are small and 
numerous, and the mass feels semi-solid, or when abundant 
glandular growths exist, the substance of the tumour may 
be broken up by the hand. To effect this the trocar 
puncture must be enlarged, and, the edges of the opening 
having been grasped by Nelaton’s volsella, the hand can be 
introduced. Care must be taken that the forceps are so 
held that none of the broken-down contents can find their 
way into the abdominal cavity. 

In manipulating the cyst, and especially when freeing 
it from adhesions, it is possible to tear the cyst wall and 
to allow the cyst contents to escape into the peritoneal 
cavity. The accident is not a serious one, as the fluid is 
nearly always quite sterile. If the rent be small, it may 
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be closed by being grasped with iat'ge pressure ioveeps j if 
larger, an. attempt should be made to l.Tiug tljo opening 
without the abdominal wound, and, by means of wedging 
sponges ai’ound the teai’, to conduct the escaping fluid out 
of the belly. 

In this way the injured cyst may be entirely emptied, 
and little of the fluid liave found its way into the serous 
cavity. 

In the case of more solid tumours the abdominal incision 



The cyst has been tapped The vessels in the outer border of the 
pedicle are indicated (semi-diagramniatio). (Doran.) 

must be enlarged. It is much less serious to increase tbe 
gize of the wound than to run the risk of rupturing tbe 
tumour by endeavouring to drag it through too small an 
openirig. In these cases there is no lurtue in a small 
incision. The escape of solid tumours is much assisted by 
judicious lateral pressure upon the abdomen, exercised by 
the hands of the assistants. 

6. Treatment ol Adhesions. — This matter has 
already been dealt with (page 310). 
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7. Ti’calmcnt of the Petlicle. — The cyst haraig 
been drawn without the abdomen, nothing remains but to 
deal Mutb the pedicle, Avhich, in an uncomplicated case, now 
f occupies the lower angle of the incision. In the majority 
I of cases the pedicle is long, free, and tolerably broad. It 
;'is easily recognised by the Fallopian tube, which marks its 
"'mpper or inner border (Fig. 90). 

The pedicle is_ secured by ligatures. The best material 
for the ligature is silk. Many surgeons use and strongly 
recommend kangaroo tendon. If silk be used it should be 
no thicker than is consistent with sufficient strength not to 
break in tying the knots. 

In dealing with the pedicle, a rule should be observed 
i which should apply to every abdominal operation — a 
ligature should never he so ajjplied as to include undivided 
peritoneum. Exceptions to this important rule are very 
, few, and are represented by such measures as the ligaturing 
of omentum and the securing of certain adliesions. 

Before any ligature is applied, the peritoneum should 
be divided. The procedure is well illustrated by the treat- 
ment of the ovarian pedicle. The pedicle is as Avell dis- 
played as is possible, and then with a small scalpel the 
serous membrane is divided completely on both sides of the 
pedicle in the line the ligature will follow. The snbserous 
connective tissue in the pedicle is thus displayed, and gaps 
in the membrane are made evident, or are capable of being 
made evident. By enlarging these gaps the individual 
factors of the pedicle are isolated, the pedicle is reduced in 
bulk, and the separate parts are ligatured cleanly and 
jwecisely. A pedicle needle is not needed, as the ligatures 
are passed through the gaps made. I use three ligatures, 
one for the Fallopian tube, one for the ovarian ligament 
and tissues about it, and one for the pampiniform plexus 
and artery. These ligatures will not slip, whereas ligatures 
which embrace undivided peritoneum will often slip. The 
division of the peritoneum, moreover, undoubtedly saves 
much after-pain. 

The knot tied .should be a double reef or surgeon’s knot, 
and the threads should be drawn as tightly as possible. 
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It is important, as the ligatui’cs are tiglitenccl, tliat the 
assistant should relax his traction so that there is no 
tension of the pedicle. 

The exact point at which the pedicle is transfixed must 
he determined by surgical common sense. The ligatures 
should not be placed quite close to the uterus on the one 
hand, nor too near the cyst' on the other. 

The threads must be cut short, and the pedicle divided 
with scissors three-quaiders of an inch beyond the line of 
the ligatures. 

Before the stump of the pedicle is dropped back into 
the pelvis, forceps may be attached to either margin of it, 
so that at any time before the completion of the operation 
the divided surface may be drawn up for inspection. 

There is nothing to commend the practice of clamping 
the pedicle before the ligatures are applied. 

In examples of very broad pedicle the tissues may have 
to be ligatured in more than three sections. 

8. Coiiipletiou of the Operation. — All bleeding 
having been arrested, the opposite ovary may bo reached 
by passing the fingers along the uterus, and may be drawn 
up and examined. 

The pelvis is now well sponged out. The stump of the 
pedicle should be drawn up by means of the forceps still 
attached to it, and, it having been examined, the instru- 
ments may be removed. Sponges should be counted, and 
the greatest care taken that no sponge or instrument has 
been left within the abdominal cavity. 

No drainage will be required. Nothing now remains 
but to close the abdominal wound after the method de- 
scribed in the previous chapter. 


li 
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CHAPTER III. 

Removal op the Uterine Appendages. 

The removal of the uterine appendages in eases where the 
structures are anatomically normal, or practically so, is an 
exceedingly simple procedure. 

When, however, the appendages are diseased, the 
surgeon who proposes to remove them embarks upon an 
enterprise the precise course and ending of which he cannot 
foretell. Some of these operations are difficult and com- 
plicated, and present a very uncertain and intricate series 
of conditions. 

Tlie operation will be described as it would be carried 
out in a case in which the parts are practically normal. 

Insti'ii incuts regnired. — The same as for ova- 
riotomy Avith the exception of the trocar, the volsella, and 
the cyst forceps. 

The Operation, — The patient having been prepared 
for abdominal section, a vertical incision about two inches 
in length is made over the linea alba below the umbilicus. 
The centre of the cut ivill be nearer to the sympljysis than 
to the umbilicus. 

The caidty of the peritoneum is opened in the manner 
already described. The intestines and great omentum will 
be largely prevented from getting in the operator’s Avay if 
the patient has been placed in Trendelenburg’s position — 
i.e. Avith the pehds raised above the level of the thorax. 

All bleeding haAung been checked, tAvo fingers are in- 
troduced into the AV'ouiid, and the fundus uteii is sought for. 
The fingers embrace the broad ligament as if they Avere the 
blades of very long dressing forceps, and are carried out- 
Avards — one on each side of the tube — until they are arrested 
by the ovary. 
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The ovary is now drawn out of the abdomen by the two 
fingers, which retain the same forceps-blade attitude. It is 
then handed over to au assistant, who Iiolds it well away 
from the abdominal wall. The surgeon displays the pedicle, 
carefully and completely divides the peritoneum with a fine 
knife, and ligatures the structures exposed in the manner 
already described. Three silk ligatures are employed, one 
for the tube, one for the vessels, and one for the ovarian 
ligaments and remaining structures. 

It often happens, even when no adhesions exist, that 
there is some difficulty in dragging the ovary well out of the 
wound. This is notably so when there is a thick layer of 
fat upon the abdominal parietes. In such cases much strain 
falls upon the broad ligament, and the surgeon’s fingers alone 
are not sufficient to hold the parts in place. In these 
instances it is necessary that the appendages should be 
seized by large-elbowed pressure-forceps. 

The pedicle in this operation is secured in precisely the 
same way as in ovariotomy (page 320). Silk of medium 
thickness is commonly used, but kangaroo tendon answers 
admirably. 

The parts are cut away close to the retaining fingers or 
the retaining forceps, and at least a third of an inch from 
the ligature. 

Before the division is made, it is well to fix one or 
possibly two pairs of artery forceps upon that part of the 
pedicle which lies between the ligature and the intended 
line of section. When the division is made, the forceps — 
which inflict no damage upon the pai’t — prevent the stump 
from falling at once back into the pelvis, and allow it to be 
examined at leisure, and to be drawn forth should further 
ligature be needed. 

The wound is closed, and is dressed in the usual way. 
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CHAPTER lY, 

IMethods of Uniting Intestine. 

The methods debased have been not only very numerous, 
but also very varied. 

It is possible, however, to arrange the greater number 



Kg. 91.— muephy’s botton-ani) eobson’s bobbin. 

The left-hand figure shows the small size of Murphy’s Button suitable for 
use in the small intestine. The right-hand figure shows Robson’s 
deofdeified bone bobbin. 

of the procedures that have been devised under the 
following divisions : — 

Methods.— 1. The divided bowel is brought into the 
abdominal wound and is retained there. No immediate 
attempt is made to close the breach in the intestine. An 
artificial anus is of necessity established. The closure of 
this fecal fistula is left to a subsequent period. 

• 2. The two halves of a Murphy’s button are secured by 
suture in each end of the divided intestine, and are then 
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fitted together.- Sometimes a few additional Lembert’s 
sutures are added, but reliance is mainly placed on a plastic 
inflammation, due to the pressure of the button, pi’oducing 
union before the button itself works loose in the intestine. 

3. A rigid cylinder of decalcified bone (the so-called 
“ bobbin ”) is introduced, and over this the two ends of the 
bowel are drawn and so united as to cover in the cylinder. 
The cylinder, or bobbin, facilitates the introduction of the 
stitches, and so shortens the time taken in sutuiing ; it 
also acts as a temporary splint, and allows the passage of 
intestinal contents through its- lumen. It may bp noted, 
however, that it soon becomes digested or works loose. 

4. One end of the 
bowel is invaginated 
into the other. If pos- 
sible, the upper end is 
introduced into the lower. 

Invagination is now 
chiefly emjiloyed in the 
form of Maunsell’s opera- 
tion, and then only as a temporary method to aid accurate 
suturing (see page 328). 

5. The divided margins of the bowel to be treated are 
brought together by means of some form of suture. This 
is effected without employing any supporting foreign body, 
and without producing any invagination of the tube. 

A great variety of sutures has been devised to effect 
this object. 

<^nnIificatioiis of a Good Suture. — An efiicient 
intestinal suture should have the following qualifications : — 

1. It should bring into contact two broad surfaces of 
peritoneum, these surfaces belonging respectively to the 
bowel above and below the breach to be closed. 

2. It should effect a complete closure of the wound, the 
lest being that the seam should be water-tight. 

3. The suture should be simple, should be easily intro- 
duced, and should be capable of effecting a rapid closure of 
the wound. 

4. The thread should take so firm a hold of the tissues 



Fig. 92.— nuruYTHEX’s sutuke. 
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that there is no danger of its “ cutting out ” when strain is 
put upon it, as may be the case if the viscus become 
distended, 

5. The sutures passing througli the mucous membrane 
should be reinforced by a second row, ^Yhich includes only 
the outer coats of the bowel. 

6. No unsupported suture should pass through all coats 



.Fig. 93.— A COOTINUOUS SUTURE RUNNING PR03I LEFT TO RIGHT. 


A double knot ib tied at the commencement. After traversing a short 
distance, the suture is tightened and secured by a loop (1, 2, 3, 4) ; 
at its end a second knot is made by tying the single thread (o) with 
the Icoji («') in a double knot. 


of the bowel — i.e. it should not pass from the lumen of the 
gut to the, serous covering of the same. 

7, Special care should be taken at the mesenteric attach- 
ment to effect close union, as leakage is very apt to occur 
at this point. 

The chief forms of intestinal suture will now be 
considered. 

A. Tkc ContiiHioiis Suture. — Dupuylren's Method 
{Med. Oph'., vol. ii., page 138, Paris, 1822). — The edges of 
the wound are turned inwards, and the opposed folds of 
serous membrane are then brought together by means of 
the ordinary continuous suture (Fig. 92). The suture 
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does not involve the mucous membi’ane. This sviture may 
be very rapidly applied. 

The method of commencing and finishing a continuous 
suture is illustrated in Fig. 93. 

B. The Interrupted Suture. — Lembert’s Stiture. 
— The needle is passed transversely to the line of the wound, 
and at right angles 
to the axis of the / 

bowel. I ' 

A fold is picked 
up upon one side of 
the wound ; the 
needle is then carried 
over to the corres- 
ponding spot on the 
other side of the 
wound, where a 
precisely similar fold 
is picked up (Fig. 

94). The margins 
of the wound are 
turned in, and the 
serous coats are 
brought into close 
contact (Fig. 95). 

The needle should 
])ick up more than 
the serous coat ; it 94 .— lembeut’s sutoke. 

should include a part 

or the whole of the muscular coat also. It must on no 
account trespass beyond the limits of the submucous layer 
(Fig. 95). 

The width of the fold picked up will be from one-tenth 
to one-twelfth of an inch. 

The closeness of the sutures to one another must vary 
somewhat according to cu'cumstauces. They may be,usually 
estimated at about ten to the inch. It will rarely be safe 
to apply them less closely than this. As shown in Fig. 94, 
a number are inserted before any are tied. 
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Ihe extremities of each suture are knotted together, and ' 
the ends cut sljort. 

Much trouble is saved, and the inconvenience of a long, 
vet, and stickj*^ thread is avoided, if separate threaded 
needles are prepared for each suture. 

If the supply of needles be limited, the thread carried 
by each needle may serve for tvo, or at the very utmost 
for three, sutures. 

No form of intestinal suture can surpass Lenibort’s for 
general usefulness. 

c. The IiiA'ng^iiiatiou Metliod. — This has been 
applied only in instances in which the whole circumference 

of the bowel jias been divided. 

Maunsell’s Method. — The 
pj’iiiciple of this method is to 
secure close apposition of the 
ends of the gut by a row of 
sutures which pass through all 
the coats of the intestine 
from within outwards, and 
with the knots placed on the 
inside of the gut. 

The pcrtion of the intestine 
Fig. {>3.— iXMBrur's sutuee having bqm excised, the two 

ends of the bowel are brought 
together by two teuijDoraiy sutures which pass through all the 
coats of both ends of the gut. One suture is placed at the 
mesenteric attachment of the bowel 6, and the other at the 
free margin a (Fig. 96, a). The ends of these sutures — 
M'hich are loosely knotted— are left long. An opening 
is now made at c (Fig. 96, b) in that segment of gut ivhich 
is the larger of the two — i.e. in the proximal part. The in- 
cision is on the free border of the bowel, and in its long 
axis. It ■will be placed about an inch from the free end of 
the gut, and its size will depend upon that of the gut to be 
invagihated. The ends of the ligatures a and h are intro- 
duced into the lumen of the incised bowel, and are broughP^ 
out through the incision c (Fig. 96, u). Tliey are then 
dragged up so as to invaginate the bowel, and ultimately to 
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bring out the two divided ends of the intestine d through 
the incision c (Fig. 96, c). The surgeon now passes a fine 
straight needle e through both sides Of the double tube of 
bowel d. The suture is hooked up where it crosses the 
lumen of this tube, is divided, and tied on either side. 
In this way twentj"^ sutures can be introduced with ten 
passages of the needle. The sutures are of fine silk, and 
serve to unite the divided intestine. Finally, the ligatures 
a and h are removed, and the sutured gut d is withdrawn 
(in the dii’ection f), the invagination being thus reduced. 
The united bowel will now appear to be quite straight, and 
no sutures will be visible. 

D. Adjustment by tlic Iiitcvvention of Foreign 
Boflies. Suture over a Decalcified Bone Bobbin. — Mayo 
Robson’s bobbin (Fig. 91) is the best form to employ; it is 
kept, ready decalcified in spirit, in various sizes. In perform- 
ing end-to end union of the intestine the largest bobbin that 
will fit the intestine is selected. Before introducing it, a 
continuous suture of silk (some employ catgut) is started on 
the posterior halves of the intestinal ends. This suture 
traverses all the coats, except the serous and outer muscular 
coats. The bobbin is now inserted, and. held in place 
between finger and thumb of the assistant (^ting through 
the intestinal wall). The continuous stitch is then carried 
all I’ound the cut edges with here and there interruptions 
to make the suture tight. A second row of Lembert’s 
interrupted sutures, which traverse only the outer coats 
down to the submucous layer, completes the union. 
Instead of these, the outer suture may be made contin- 
uous, but in our belief nothing ensures such perfect 
apposition as Lembert’s interimptecl stitches. Especial care 
is bestowed on the mesenteric border. The bone bobbin is 
probably of use only, for a few hours after the opei’ation 
(see page 325). 

Muoyhfis Button. — The method of employing the button 
(attempted modifications of which have at present effected 
no improvement) will be gathered from the accompanying 
figures (97, 98, and 99) more readily than from a long 
description. 
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The two ends of the intestine are clamped or held 
hetAveen the fingers of an assistant some distance from their 
cut edges. A running silk suture is rapidly carried round 
each edge, traversing all the coats j it should begin at the 
mesenteric attachment, and its free ends are not tied. 

In performing lateral anastomosis or gastro-jejunostomy 




Fig. 97.— intestine iiea.dy ror. the mraonuonoN op murphy’s 

BUTTON. 

(In the upper figure the suture is inserted. In the lower figure the 
incision for the insertion of the button has been made.) 

• 

the running suture is introduced before the intestine is 
opened. This suture is ari’anged as shown in the figure, 
and- passes only through the serous and muscular coats of 
the bowel. 

The two halves of the button are then inserted by 
means of forceps ; the lumen of each half may be lightly 
plugged with cotton-wool, which is, of course, removed just 
before they are fitted together. The heavy “ male ” half is 
inserted into the lower segment of bowel, or in gastro- 
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jejunostomy into the jejunum. The stitch is tied securely 
round the narrowest part of each half, and is cut short. 
Any redundant-mucous membrane is cut off with scissors. 
The two halves ai'e then fitted to each other, care being 
taken that they are pressed home with just sufficient force 
to secure close approximation. It is in this manoeuvre that 
accidents are apt to occur the halves of the button may 
jam, the ends of the bowel may be twisted in bringing them 
together, or the buttons may be forced together too tightly. 



Fig. 98. — jruRPHv’s dutton in lateral anastomosis. 

Showing the- method of liolding the button when bringing the two 
halves together. 

The mistake has occasionally been made of trying to fit 
buttons of two different sizes togetlier. Finally, a few 
Lembert’s sutures may be applied, but they are not 
essential. 

The time taken in placing the sutures and button need 
not exceed ten to fifteen minutes, whereas any other satis- 
factory method will take from thirty minutes to an liour. 

Best Form of Intestinal Suture. — In discussing 
this question, operations on the stomach may well be in- 
cluded with those on the intestines. What holds good with 



SUTURE OF INTESTINE. 


333 


CHAP. IV.] 


regard to end-to-ead union or lateral anastomosis of in- 
testine applies equally to gastro-jejunostomy, ^ etc. The 
chief point to he considered is whether Murphy's button or 
a double row of sutures should be employed. No other 
mechanical appliance than the button has proved really 
effective, Mayo Robson’s bobbin being merely an aid to 
suturing. The bobbin, however, may be of decided use, 



Fig. 99.— JIunPHY’s BUTTON USED IN END-TO-END UNION. 


From a specimen placed in the Royal College of Siu-geons Museum by 
Mr. P. Fumivall. 

A, Sectional view of intestine, shows the button in si In; b, External 
view of intestine ; the lateral projection is composed in part of fat 
at the mesenteric border. 


especially in certain cases, such as in the closure of a faecal 
fistula. 

It was thought at one time that the use of Murphy’s 
button, with its very conspicuous advantage of rapidity in 
operating, would supplant simple suturing. Most surgeons 
have, however, after trial of the button, returned to the use 
of direct suture. 

The interrupted sutures have many advantages. The 
strain upon the wound is distributed over many 
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tliveads. The surfaces concerned are brought into very 
accurate contact. The vascular supply of the margin of 
the wound is not interfered with. The sutures are easily 
introduced, and the amount of suture material employed is 
reduced to a minimum. The securing of these sutures, 
however, involves considerable time ; and, unless they are 
very closely placed together, there is some risk of leakage 
in the gaps between the threads. 

Lembert’s suture has stood tlie test of time, and it may 
be safelj’ said of it that it is, on the whole, the best form of 
suture with which we are acquainted. 
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Resection op the Intestine. 

Under this title are included operations^ which concern 
themselves ■with the removal o£ comparatively small por- 
tions of either the small or the large intestine. ^ . 

Excision ■when applied to the lesser bowel is termed 
enterectomy, and when carried out in the colon, colectomy. 

The details of the operation will be considered under 
the following headings — 

1. Enterectomy with circular suturing of the divided 

ends. 

2. Enterectomy with the aid of Murphy’s button. 

3. Enterectomy with the establishment of an 

artificial anus. 

4. hlethods of uniting segments of intestine of 

unequal size. 

5. Colectomy. 

1. ENTEUECTOMV WITH CIRCULAR SUTURING OP THE 

DIVIDED ENDS; 

1 . The abdomen having been opened, the first step is to 
isolate the loop of iutc.stine to be excised. Tliis loop should 
bo drawn well out of the parietal wound. Any adhesions 
which prevent it from being well exposed and isolated must 
be divided. 

If any extravasation has taken place into the abdominal 
cavity, it should be dealt with before the resection is coin- 
monced. 

The part to be resected is jilaced upon a flat sponge, 
and the whole wound through which the intestine has been 
drawn is well and carefully packed all round with gauze 
or sponges. It should be impossible for any intestinal 
matter to find its way into the peritoneal cavity. 

2. The bowel must be occluded above and below the 
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resection area. If sponges have been well packed all around 
the coil, this precaution may sometimes, and in some special 
cases, be dispensed with. 

Many clamps have been devised for the present purpose. 
No instrument, however, is so efficient as the fingers of an 
intelligent assistant. 

Of the various clamps devised, that introduced by Mr. 
Makins is useful. The blades are covered with indiarubber 
tubing, and are long enough to compress the whole -width of 
the bowel. They ai-e simple, and are easily applied and 
removed. Another useful clamp is that known by Doyen’s 
or Hartmann’s name, though it is practically identical with 
that introduced previously by Sir T. Smith. 

In adjusting clamps (should these instruments be used) 
the upper clamp will be a2>plied first. The segment of bowel 
to be excised will then be gently emptied by passing the 
fingers along it, and the lower clamp will be fixed in posi- 
tion. Little matter should therefore escape from the isolated 
segment during the division of the coats of the bowel. Before 
applying the sutures, care must be taken that the bowel 
above the I’esection area is not greatly distended. If it be 
so, the distension must be relieved, as much gas and fecal 
matter being allowed to escape as will find an exit. This is 
best effected by making an opening in the centre of the loop 
to be excised, and allowing the intestinal contents to escape 
into a gutter of thin indiarubber tissue which has been 
already prepared and put in position. This answers better 
than the method of loosening the upper clamp after the 
bowel has been excised. 

3. The portion of diseased bowel is now excised. This 
is effected with blunt-pointed scissors. The cut must be 
made about three-fourths of an inch beyond the margin of 
the clamp. If it be much nearer, it will be found that the 
clamp interferes with the movement of the needles during 
the passage of Lembert’s suture. 

'The scissors cut their way from the free border towards 
the mesentery; on aijproaching the mesentery care must 
be taken to save as much of that membrane as possible. 

Another— and in most instances a better — method of 
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treating the mesentery consists in excising a ti’iangular por- 
tion of the membrane together with the gut to be removed. 
The base of the triangle will be at the intestine, but will be 
narrower than the length of bowel removed. By allowing 
the mesenteiy to overlap the divided ends, as it were, the 
vascular supply of those segments is the less interfered with. 
The margins of the wounds in the mesentery are then care- 
fully brought together by a continuous suture. 

4. The divided ends of the bowel are now thoroughly 
well cleansed, and all soiled sponges are removed and re- 
placed by fresh ones. 

The mucous membrane may be found to protrude con- 
siderably, and' to appear to interfere with the proper adjust- 
ment of the sutures. On no account, however, should any 
portion of this membrane be pared away. 

The sutures may now be applied. If it is intended to 
introduce a double row, then the surgeon proceeds at once 
to unite the margins of the divided- mucous membrane. 

In an operation like the present, where time is usually 
a matter of considerable impoi-tance, the inner row of sutures 
may be dispensed with, or may at least be replaced by a con- 
tiimous suture, wliich can be rapidly introduced. 

The surface sutures will be applied according to Lem- 
bert’s method, and in the manner already described. 

The weak part of the suture line will be at the mesen- 
teric border. It is at the line of the attachment of this 
membrane that the first stitches are applied. Use must be 
made of any peritoneum which has been saved from the 
mesentery, and sufiicient must be found to serve as a cover- 
ing for the bare portion of the bowel. Not only must the 
muscular coats be well brought together at this part, but 
iuturned flaps of peritoneum covering that coat must also 
bo brought into direct and close contact. 

After the mesenteric border has been dealt with, it is 
most convenient to turn next to the free or opposite border 
of the intestine, and to insert three or four sutures there. 

The surgeon may then introduce a batch of three or four 
sutures upon the lateral parts of the bowel, at points on 
either side, midway between the first two sets of sutures. 
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Finally, the gaps between the four isolated batches of 
sutixres are tilled up, and the union of the divided ends is 
completed. The clamps are now removed. 

The surgeon next turns to the mesentery. If a triangular 
poi’tion has been removed, tlie margins of tlie gap are brought 
together by several points of suture — or, better still, by a 
continuous suture. 

5. The bowel is well cleansed, the sponges that have held 
the coil in place are removed, and the sutured loop is allowed 
to drop back into the abdomen. The abdominal wound is 
then closed ; and, unless distinct reasons exist to the con- 
trary, no drainage tube is introduced. 

The application of the sutures is much aided by the use 
of a hone bobbin. This bobbin is esjxecially of use in closing a 
fsecal tistula and the gap left by colotomy. In many of these 
cases the absolute division of the bowel into Wo parts may 
often be avoided. If the bowel has been comphJtely divided, 
the mucous membrane about the attached part of the gut is 
united. When about half the circumference has thus been 
sutured the bobbin may be introduced and kept in place by 
an assistant. The union of the divided mucous membrane 
is then completed ; and tinally the outer coats are united by 
means of a closely placed series of Lembert’s sutures. 

II. — ENTERECTOMY AVITH MURPIiV’s nua’TOX. 

The method of performing this has already been de- 
scribed. 

It should be noted that in resection of intestine, and 
still more in gastro-jej unostomy, the heavier part of the 
button should be inserted into the loAver segment of the 
boAvel. Care should be taken to press the two halves 
together with just sufficient force, and not to rotate or 
twist the segments of bowel in bringing them together. ^ It 
is adAusable to insert a few Lembert’s sutures, especially 
towards the mesenteric attachment. Any redundant mucous 
membrane should be cut off before bringing the tivo halves 
of the button together. The button is usually passed 
rectum at the end of Wo to three Aveeks if the patient does 
well. 
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III. — ENTKRIICTOMY WITH THE ESTAELISIIMENT OF AN 

ARTIFICIAL ANUS. 

The early steps of the operation are as described in 
Section I. (pp. 335 el seq.). 

The removal of a triangular piece of the inesenteiy facili- 
tates the subsequent closure of tlic artificial anus. The gap 
left in the mesentery should be united bj'^ suture, as described. 

After the excision has been cai-ried out, the wound in the 
parietes is so far closed as to leave only a gap througli which 
the divided ends of the gut project. The two sections of 
bowel — still clamped — should be brought together by their 
mesenteric borders, and are united by a few points of suture. 
If time and the condition of the patient allow, the union of 
the two ends may be carried a little to either side of the 
mesenteric border. The mucous membrane over the uniting 
isthmus should be brought together by a simple continuous 
suture. This partial union of the gut greatly facilitates the 
operation for the subsequent closure of the ftecal fistula. 

The lower end of the divided bowel is now rapidly united 
to the parietes. The margin of the bowel is secured all round 
to the margin of the parietal wound. The serous covering 
of the intestine must be brought into contact with the serous 
lining of the abdominal wall. 

The main sutures may be passed before the clamp is 
removed, and may be drawn tight and secured when the 
clamp is withdrawn. 

The upper end of the bowel is dealt with in the same 
wayf Every preparation must be made for a rush of ftecal 
matter as soon as the upper clamp is removed. The main 
sutures will be in place before the clamp is withdrawn. A 
plug of wool in the lumen of the gut will very often serve to 
keep the wound dry. The intestinal contents may be received 
upon a layer of oiled lint, which is frequently changed. A 
Paul's glass tube may be used with advantage in each end 
of the bowel. 

IV. — METHODS OP UNITING SEGMENTS OP UNEQUAL SIZE. 

The bowel above the segment resected may be much 
dilated, while the tube below is much contracted. Tn such 
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a case the two parts to be united may be brought to more 
nearly the same size if the distension of the upper part of 
the bowel be relieved by allowing. its contents to escape. 
IMoreover, after the excision, and before the sutures are 
applied, the lower clamp may be loosened, and the con- 
tracted bowel gently stretched to the necessary size with 
the fingers, after which the clamp may be reapplied. 

In actual practice, however, these measures are usually 
not called for. If the bowel about the part to be removed 
be greatly dilated, and the bowel below be greatly con- 
tracted, there must have been a severe grade of intestinal 
obstruction, and in such a condition the enterectomy should 
be concluded by establishing an artificial anus. 

When, however, the ciecum has been excised, and the 
ileum has to be united to the colon, one or other of the 
following measures may be adopted : — 

1. Welir’s Mctliod. — ^The end of the narrower part 
of the bowel is not divided transversely, but is cut 
obliquely. The obliquity must be- such that the oblong 
opening which results shall correspond to the lumen of the 
other end of the bowel. This unequal division of the 
intestine must always be made at the expense of the convex 
or free margin of the gut. It has the drawback of pro- 
ducing a bend or kink of the intestine. 

2. Billroth’s IWethod. — ^This is known as lateral 
implantation. Assuming that the ciecum has been excised, 
the end of the colon is closed by sutures. This is efiected 
by invaginating the free margins of the divided gut, so 
that the serous coats are brought into close contact. The 
parts are united by sutures, preferably by a double row. 

A slit is now made in the wall of the closed colon. This 
slit is vertical — i.e. in the long axis of the colon — is placed 
upon that margin of the gut which is opposite to the 
attachment of the mesocolon, and is situate about two 
inches from the closed end. The ize of the slit 
will correspond to the size of the divided end of the 
ileum. 

The end of the ileum is implanted in the slit, and is 
secured there by very careful suturing. 
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- ' V, — COLECTOMY, 

The operation for resecting portions of the colon differs 
in no essential particular from that applied to the small 
intestine. 

After the diseased segment has been removed, the two 
dmded ends of the intestine may be brought together and 
united by sutures, or any attempt at immediate union 
may be abandoned, and an artificial anus be established. 
In colectomy the latter procedure is more frequently 
carried out than is the case' when the small intestine is 
dealt Avith. 

An artificial anus may be established as a temporary 
measure, and may be followed by an attempt to close the 
opening at a later period by a second operation. In such 
a case the two ends of the divided colon are brought close 
together, and may even be united partially by a few 
sutures applied upon the deep or attached aspect of the gut. 

If, on the other hand, it be intended that the artificial 
anus should be permanent, then it is well to close the 
opening in the distal segment of the bowel. This especially 
applies to resections carried out low down in the colon. 

In closing the distal end it is Avell to turn in the edges 
a little, and to bring the serous coats of the bowel together 
so far as is possible. 

The best position for the incision in the parietes offers 
some difficulties. The most practical I'ule is that which 
would direct the incision to be made immediately over the 
kimour when a tumour exists. 

In any case of doubt a small exploratory incision should 
be made in the median line, and this may be followed if 
necessaiy by a second incision directly over the seat of the 
disease. 

The bone bobbin Avill be found to be of much use in the 
suturing of the large intestine after resection. Murphy's 
button is also of great use in dealing Avith the colon, as it is 
readily and certainly discharged. It is in connection Avith 
the colon, indeed, that Murphy’s button Avill be found to be 
the most useful. 
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Il^TESTINAL AjTASTOJrOSIS. 

By intestinal anastomosis is understood the establishment 
of a permanent fistulous communication between the in- 
testine above and tlie intestine below the seat of some more 
or less permanent obstruction. 

1. liatcral Aiia$>toiiiosis by Sntiiriiig'. — The two 
pieces of intestine which it is intended to join together 
are drawn out of the abdominal wound and supported by 
warm sterilised compresses or flat sponges. The contents 
are expelled by gentle pressure, and clamps applied above 
and below the site of anastomosis. Smith’s or Hartmann’s 
clamps will be found conyenient. The free surfaces of 
either piece of intestine are turned towards each other, and it 
is ascertained that they can be easily made to lie in con- 
tact, and that the clamps do not interfere with this. On 
the convex surface of each intestinal loop a continuous 
suture of fine silk, which traverses the coats down to the 
submucous layer, is passed, and tied at either end. The 
suture follows the axis of the intestine. Just in front of 
this the intestine is opened for from one and a half to two 
inches by a longitudinal incision made with a tenotomy 
knife or fine scalpel, and enlarged with fine scissors. Any 
fluid contents which have remained after clamping are 
wiped away. A continuous suture — fastened off at short 
intervals by knots — is then carried through the whole 
thickness of the circumference of the wound on either side. 
Finally, a continuous suture is passed through the outer 
coats of the intestine in front of the anastomotic opening. 
The clamps are removed as soon as possible, a few Lembert’s 
stitches applied wherever it seems ad’sdsable, and the loops 
returned into the abdomen after gentle cleansing. 
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2. I..:ifci'nl Anastomosis with Mayo ISobsoii’s 
Bobbin. — The only diflerencc between this method and 
that just described is the following ; After the posterior 
continuous sutiu’e lias been made, the intestine opened, and 
the second suture carried half-way round tlie opening, a 
decalcified bone bobbin is inserted, and the suturing con- 
tinued in double row in front of the bobbin. The use of 
the latter is supposed to render the operation quicker and 
the suturing easier. As already noted, it is probable that 
the bone bobbin remains in place only a few hours, as the 
digestive juices cause it to be rapidlj' absorbed. 

3. Batcral Anastomosis with IWiirphy’s Button. 
— This is the quickest method but the least trustworthy, 
as it depends on a slough being formed, and involves a 
heaA^ metal body being left in the intestine, which m.ay 
easily give trouble later. It is, however, so simple that it 
can be effected in a few minutes, and no detailed descrip- 
tion is required beyond that already given (page 330). 

Mui’phy’s button is best suited, and is indeed well 
suited, for anastomosis involving the colon. 
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CHAPTER VII. 

Enterotomy. 

The term enterotomy is applied to an operation which is 
carried out in cases of intestinal obstruction, and which 
consists in opening the distended bowel above the seat of the 
occlusion and allowing its contents to escape. This involves, 
of course, an abdominal section. 

The procedure is sometimes known as “Nelaton’s opera- 
tion.” It is assumed that the loop of bowel which is opened 
will belong to the small intestine, and in the majority of 
instances this proves to be the case. It has always been 
considered a feature of the operation that, after the 
abdomen has been opened, the most convenient distended 
coil which presents slioulcl be incised and a ftecal fistula 
foi'thwith established. It will be obvious that the term 
enterostomy would more precisely represent this operation 
than the term enterotomy, which would imply the mere 
cutting into the bowel, as in the removal of an impacted 
gall-stone. 

Tlie Operation. — The abdomen is opened in the 
[ \ right iliac region — if Ndlaton ls method be strictly followed 
1 — by an incision parallel to and a little above the outer 
l} part of Poupart’s ligament. 

The incision is placed to the outer side of the epigastric 
artery, and its length must depend upon the thickness of 
the parietes. One inc h_and-ar.-half^and-tlu:ee_ inches will 
represent the extremes. French surgeons advise "a cut of 
7 cm. (2£ inches). 

As soon as the abdomen is opened, the first distended 
coil of intestine that presents is seized and drawn into the 
wound. It will probably belong to the lower ileum. 

The convex part of the distended knuckle is drawn well 
into the parietal wound, but the convex or free border 
should alone project. 
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The gut should not be twisted- from its natural position 
— that is to say, the spontaneous direction it has assumed 
should be preserved. 

The wound in the abdominal parietes is 'now partly 
closed by means of silkworm-gut sutures which are intro- 
duced at tlie two extremities of the wound. 

The bowel will occupy the 'centre of the wound, and a 
sufficient number of sutures (two probably on cither side) 
must be introduced to fix the gut in place by tlie mere 
narrowing of the parietal incision. 

The sutures must include all the tissues forming the 
parietes, together with the peritoneum. 

The latter membrane should be brought as near to tlie 
cut margin of the skin as is possible. 

It will be found that a curved Hagedorn’s needle of large 
size is the most convenient for introducing the sutures. 

The wall of the bowel is now rapidly stitched to the 
margin of the skin, which tightly suri’ounds it on all sides. 
Very fine silk, passed by means of a small curved needle 
held in a holder, is best adapted for this purpose. The 
stitches should iirvolve the skin and the serous and 
muscular coats of the bowel. Care should be taken not 
to open the actual lumen of the gut with the needle. 
In cases of great distension this is not easy. To save time, 
two operators may be engaged simultaneously, upon this 
stage of the procedure. 

A -Paul’s glass-tube of small calibre is now taken up 
and the diameter mentally marked on the intestine. A 
purse-string suture is then made to circumscribe the area to 
be incised, both ends of the suture being left long. AVith a 
tenotome or fine scalpel the intestine is opened within the 
area, one edge of the wound held aside with fine forceps, 
and the tube introduced. The suture is now tied firmly 
round the groove in the tube ; the latter is packed round 
with^ sterilised gauze, the distal end of the tube being 
provided with a long and thin rubber tube along which the 
contents as they escape can be conveyed into a receptacle 
containing a disinfectant. A large dressing of cotton-Avool 
held in place by a bandage completes the operation. The 
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glass tube comes away, as a rule, in five days. As the con- 
tents of the small intestines are comparatively fluid, the Paul’s 
tube need not be so large as that employed in colotomy. 

Supposing that a Paul’s tube is not at hand, tlie following 
procedure is employed : — 

The gut is opened by a small puncture. .This should be 
effected with a scalpel, and not with a trocar. 

Before the incision is made, the united parts of the 
parietal wound should be buried in iodoform, and the 
contents of the bowel should be allowed to escape upon a 
sheet of lint well covered with vaseline. 

The small sutures that connect the gut wall with the 
skin are for the purpose of shutting off the peritoneal cavity. 
They will not suffice probably to hold the intestine safely in 
position. 

To effect this latter object two lateral sutures of 
silkworm gut should be introduced, and should transfix 
the whole thickness of the intestinal wall except the actual 
mucous membrane, and take a firm hold of the integmnents. 

These sutures should be passed from without inwards, 
i.e. from the skin towards the gut. If passed in the oppo- 
site direction, they might carry fmcal matter into the tissues. 

The ojiening into the bowel .should always be small, and 
should be upon the free or convex border. 

The smaller the knuckle of intestine brought into the 
wound, and the smaller the fistula, the easier will be any sub- 
sequent operation for the closure of the artificial opening. 

The operation as above described can be carried out in 
a I’emarkably short space of time, and with the least possible 
amount of disturbance of important structures. 

After the gut has been incised, there should be no 
squeezing of the abdomen, and no attempt to Avash out the 
lumen of the bowel. The distended tube should be left to 
empty itself in its own way, and the less the pi’ocess is 
interfered with the better. 

A light dressing of absorbent avooI, Avhich may need to be 
changed at first every feAV minutes, is all that is needed. 

The skin around the opening should be frequently dried, 
and then coA’^ered Avith vaseline. 
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Gqlotomt. 

By colotoruy is understood the operation of establishing an 
artificial anus in the colon. This may be either temporaiy 
or permanent. 

Oolotomy is carried out for the relief of obstruction in the 
colon of various kinds, and is most frequently employed in 
cases of cancer of the rectum. It is performed also as a 
palliative measure in some examples of cancer of that part 
in ■which no obstruction exists. 

Lumbar colotomy implies the opening of the ascending 
or descending colon through the loin without wounding the 
peritoneum. This is known also as the extraperitoneal 
operation, as posterior colotomy, or the operation of 
Amussat aird Oallisen, The idea of the oi^eration — which 
belongs' to the pre-antiseptic days — is to open the colon 
without wounding the peritoneum. The method is now 
almost obsolete. 

Ing uinal co lotow/ implies' the opening of the sigmoid 
flexure, or the cmcum, through an incision in the iliac 
region which involves the peritoneal cavity. This is known 
as the intraperitoneal operation, as anterior colotomy, as 
Littve’s operation, as laparo-colotomy, and as inguinal 
colotomy. 

Lumbar colotomy has been almost entirely abandoned 
in favour of the inguinal opei'ation. Indeed, a colotomy in 
the loin has become a very rare operation. 

LUMBAR COLOTOMY. 

Iiisti'uiucnts required. — Scalpels ; straight and 
curved scissors ; dissecting, toothed, and Wells’s forceps 3 
broad rectangular reti’actors 3 Hagedorn’s needles, of 
various sizes, and needle-holders 3 blunt hooks 3 sutures 
and ligatures. 
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Posilioii.— The patient should lie upon the sound side 
and close to the edge of the table, A small hard pillow or 
sandbag is placed under the opposite loin, so that the region- 
to be operated upon may be brought well into view, and 
the space between the crest of the ilium and the last rib be 
extended to the utmost (Fig. 100). In very corpulent sub- 



(The quadratus lumborum muscle is exposed.) 


jects, and in cases in which there is considerable distension 
of the abdomen, this pillow may be dispensed with. The 
surgeon stands upon the side to be operated upon ; the chief 
assistant is facing him, and upon the opposite side of the 
table. He attends to the sponging, and assists in holding 
the gut when it has been secured. An assistant may stand 
upon either side of the operator, and may attend to the 
retraction of the wound. 

-Fii'st Sfag-e. — The incision should be from three to 
three and a half inches in length. It is placed obliquely, 
midway between the last rib and the iliac crest. Its centre 
should correspond to the centre of the line marking the 
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site of the bowel (Fig. 100). It will be about parallel 
to the last rib, or will follow a line drawn from the 
anterior superior spine to the angle between the twelfth 
rib and the mass of the erector spinse muscle. 

The length of the incision will be mainly influenced by 
the thickness of the tissues, and this for the most part 
will depend upon the degree of corpulency. The tendency 
is rather to make the incision too long. 

After the skin and superficial structures have been 
divided, the external oblique and latissimus dorsi muscles 
will be exposed. The fibres of these muscles are in this 
situation vertical. They should be divided by a single clean 
cut through the whole length of the incision. 

The layer of the internal oblique will next come into 
view. The fibres are found running somewhat obliquely 
upwards and forwards. This muscle is also cleanly divided 
through the whole length of the original wound. In the 
posterior part of the wound the fascia lumborum will 
probably come into view. 

There are now exposed a few of the hindermost fibres of 
the transversalis muscle, which are nearly transverse in 
direction, and the fascia lumborum. If the incision has been 
made as described, the actual amount of muscle tissue ex- 
posed in the depths of the wound will be slight. 

The muscle and the fascia are now divided to the full 
length of the wound. Before this division is made it 
will probably be noted that the twelfth doi’sal nerve, accom- 
panied by the abdominal branch of a lumbar artery, is 
crossing the area of the operation. It is as well to avoid 
cutting the little artery. 

In the posterior part of the incision the clear anterior 
border of the quadratus lumborum will be seen (Fig. 100). 
The fibres of that muscle seldom, if ever, need to be dhided. 
Broad rectangular retractors will be found very useful at 
this stage of the operation. 

A little fat may now come into view, and be mistaken 
for the subpcritoneal tissue. It is the fat beneath the 
transversalis fascia. 

This fascia must be sought for and demonstrated, and 
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cleanly divided to the full length of the wound.- It is well 
to commence the division close to the anterior border of the 
quadratus lumbornm. 

Ihe subperitoneal fat is now reached, and the first stage 
of the operation is completed. 

Ho director is needed, and in no operation is that 
dangei-ous weapon more out of place. 

The parts should not be divided with scissors. All that 
is needed is a scalpel and a pair of dissecting forceps. 

The operator will seldom be delayed by the need of 
applying pressure forceps to a bleeding point. 

The chief error in this stage of the oi^eration is due to 
the ignoring of the transversalis fascia and the failure to 
completely divide that structure. 

SccoikI Stag'c. — The gut is now sought for. When 
great distension of the abdomen exists, the colon very fre- 
quently bulges at once into the wound as soon as the tissues 
around it have been freed by the finger. 

Failing such an appearance, the forefinger is introduced 
into the subperitoneal tissue and the colon is sought for. 
The finger follows the anterior surface of the quadratus 
lumborum, and seeks for the angle which exists between 
this muscle and the psoas. 

It is towards this angle that the non-peritoneal surface 
of the colon faces in cases where no mesocolon exists. In 
seeking for this part the lower end of the kidney will be 
felt, and it must be remembered that the bowel lies on a 
plane anterior to it. 

It is essential that the subperitoneal fat be'well opened 
up with the examining finger or fingers. The _ exposure of 
the non-distended bowel is impossible unless this be done. 

In corpulent subjects an immense thickness o£ tissue 
will have to be ploughed through before the colon is 
I’eached. 

The bowel may perhaps be recognised in the depths 
of the wound by the thickness of its coats or by the 
presence of a scybalous mass. In such case- it should be 
gentlj’- freed and drawn into the more superficial part of 
5ie wound for examination. 
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Tlie surgeon must be con-\nncecl that liis fingers are 
behind the peritoneum — which he is, indeed, separating 
from the posterior pavietes — and that the subperitoneal fat 
has been fully opened up. 

Assuming that the colon has not jmt been discovered, 
the curved forefinger should be placed in the angle between 
the psoas and.quadratus lumborum muscles, and the patient 
should then be rolled over almost upon the side operated 
lapon. The bowel that falls into the finger cannot well be 
other than the colon. 

Failing the rolling over of the body, the assistant who 
faces the surgeon may pi'ess upon the anterior abdominal 
parietes so. as to force the intestines towards the loin. 

The surest guide to the non-distended colon is the 
feeling which is communicated when its coats are picked up 
between the forefinger and the thumb. 

The gut, when brought into view, may be identified by 
the thickness of its coats, by its nonq^eritoneal surface, 
and possibly by the existence of a longitudinal band. 

The band which comes into view is that known as the 
posterior'. The bands of the large intestine are well seen in 
the ascending colon, but are less clearly mai’ked in the 
descending segment of gut, the longitudinal layer of muscle 
becoming more evenly spread over the colon as the rectum 
is approached. The colon can be recognised by many 
means, without wasting time over a search for the pos- 
terior longitudinal band. 

The sacculi of rthe colon cannot be demoirstrated, as a 
rule, through a lumbar colotomy wound. They are value- 
less as a means of identification. 

The appendices epiploicm can only be seen when the 
peritoneum has been opened, and when the colon has been, 
drawn through the rent. 

In the search for the bowel great service is rendei’ed by 
good broad rectangular retractors and a good Jight. 

When a distinct mesocolon exists, and the colon is 
empty, the peritoneal cavity must of necessity be opened up 
and a loop of the intestine drawn through. 

If, however, the mesocolon can be identified — and on the 
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left side .a bvancli of tlie inferior mesenteric artery may 
indicate it — the separation of its two layers is not as a rule 
difficult. 

If the peritoneum has been opened, it is of little use to 
waste time in attempting to sew up the rent, as advised by 
some.. In the deep wounds which are inevitable in corpu- 
lent subjects the closure of the gap in the membrane may 
be almost impossible. The rent made will most probably be 
large and irregular, and may be internal to the bowel. 

Tliird Stage. — The bowel is fixed in position and 
opened. If the colon do not come readily into the wound, 
or if there be difficulty in retaining it, its walls should be 
seized in a vertical direction by long pressure forceps. Ho 
more of the coat of the bowel should be picked up in the 
forceps than is required to give a hold for the instrument. 
It is in the part so held that the future opening may be 
made. 

It is needless to observe that the opening must be made 
in the non-peritoneal segment of the bowel, and therefore 
upon its posterior surface. 

Gentle pressure exercised upon the front of the abdomen 
will help to keep the gut in position. The more completely 
the subperitoneal tissue has been opened up, the more easily 
can the bowel be brought into view. The bowel should be 
merely drawn to the level of the skin. It should not be 
dragged out as a loop or even as a knuckle. 

By means of a large curved needle the two extremities 
of the parietal wound are now closed by sutures. Silkworm 
gut should be employed, and the needles should be passed 
very deeply, so as to include all the divided structures down 
to the fascia lumborum. 

Pi’obably two such deep sutures on either side of the 
centre of the wound will be sufficient. 

They should all be passed before any are tied. When 
they are tied, the skin should very closely embrace the small 
dome of protruding bowel which, still held by the forceps, 
presents in the centre of the incision. 

As the edges of the wound, at its lateral extremities, are 
being brought together, the bowel should be drawn a little 
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upon by means of forceps, with the result that the skin and 
the bowel wall are brought into close contact. 

By means of a small curved Hagedorn’s needle, the skin 
is in the next place united all round to the intestine by 
many points of suture. The needle should only concern the 
skin on the one hand and the muscular coat of the bowel on 
the other. The lumen of the gut should on no account be 
penetrated. Kne silk may be used for this purpose. 

If this be well done, it is quite impossible for any fajcal 
matter to find its way into the depths of the wound ; and 
should there be a rent in the peritoneum, it will 'at least be 
efficiently shut off from communication with the surface. 

The part is well dusted with iodoform. The hard pillow 
is removed, and the patient’s body is a little inclined over 
to the afiected side. A piece of lint well smeared with 
vaseline is at hand to form a surface over which the escaping 
faecal matter may run. 

Finally, the forceps are removed from 'the gut, and an 
opening is made into the bowel by means of a small scalpel. 
The opening is quite large enough if it will admit the point 
of the little finger. The amount of flatus and faeces that 
escapes varies remarkably. 

By means of a curved Hagedorn’s needle of medium 
size, or a curved needle in a handle, the final sutures are 
introduced. They concern the whole thickness of the 
coats of the bowel on the one hand, and the skin on the 
other. Silkworm gut should be the material employed. 

The needle is introduced through the skin, and its point 
is made to appear in the interior of the bowel. A fresh 
needle and a fresh thread are employed for each suture. If 
the suture be passed in the opposite direction — i.e., from the 
mucous membrane to the skin — a frecal seton is iJractically 
drawn through the tissues. 

Silk should not be employed, as it favours the passage of 
intestinal fluid along its fibres by capillaiy attraction. Of 
all ligature materials, it is the one least well suited for the 
present purpose. 

In securing the bowel, it is well to avoid too many 
stitches, too large needles, and too thick suture material. 

M 
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It is well also tliat the opening into the colon should be, 
at first at least, quite small. 

ISGUINAL COLOTOMY. 

This operation has been rendered easier and more simjdo 
of late year’s, and the introduction of Paul’s tubes has made 
imnrediate opening of the bowel a safe proceeding. Inguinal 
colotomy has almost entirely supplairted the lumbar 
operation, and is the operation to be chosen whenever the 
large intestine requires to be opened, pro\dded that the 
obstruction is below the upper part of the sigmoid flexure. 

Instriiinciits rcquiretl. — Scalpels and blunt- 
pointed bistoury; scissors; fine-pointed foi’ceps; several 
Wells’s forceps; blunt hooks; retractors; straight and curved 
needles ; needle holders ; silk sutures, etc. Sometimes a 
wooden, ivory, or glass rod is employed for fixing the 
intestinal loop outside the wound. A strip of gauze will 
serve the same pur 2 iose. 

TSic Operation. — The chief points to be remembered 
are ; (1) To make as short an incision through tlie muscular 
wall of the abdomen as possible ; (2) to open the highest 
jjart of the sigmoid flexure that can be drawn into the 
wound without undue tension ; (3) to ensure an efficient 
spur beuig made out of the posterior wall of intestine. 

By these means fteces are prevented from passing on 
into the rectum, prolapse of the intestinal wall is to a great 
extent avoided, and a certain amount of control over the 
artificial anus is obtained. 

The exact position of the wound is iiot of great im- 
•, portance. A convenient guide is a line dravm between the 
umbilicus and the anterior sujierior spine on the left side ; 

I at a distance from the latter point of about one and a half 
I inches a wound rather more than two inches long is made, 

I,’ crossing this line downwards and inwards. Or the incision 
ii may be made parallel to the outer third of Poupart’s 
'' ligament, and from half to one inch above it. 

The external oblique aponeurosis being divided to the 
extent of two inches, the inteiTial oblique aud the trans- 
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versalis are cut tlirougli to a less extent, dissociation of 
tlieii’ fibres being also employed. It is conTenient to catcb 
each muscle as it is divided by Wells’s forceps, which act as 
retractors. The transversalis fascia, subperitoneal fat, and 
peritoneuTVi are then, cut through. The forceps are then 
ti’ansferred to the cut edges of the peritoneum, and the 
sui’geon proceeds to find the sigmoid flexure. It often 
happens that the first loop to present is small intestine. 
In this case it should be pushed inwards. The great 
omentum should he treated in the same way. The operator, 
working across the iliac fossa, recognises the sigmoid by its 
being bound to the former by its mesocolon, and draws the 
loop into the wound. Confirmation of its nature is obtained 
by seeing the longitudinal bands and appendices epiploicre. 

The loop must be drawn forwards into the wound, so 
that the whole circumference of the gut lies outside the 
peritoneum. This is nearly always pz’acticable, unless the 
mesosigmoid be abnormally short. The loop should be 
followed inwards until the highest convenient part is secured, 
the rest being returned into the abdomen. 

The next step is to fix the loop in position. This may 
be efiected in one of two ways. The simpler consists in 
passing a wooden or ivory rod, three or four inches long, 
through the mesosigmoid from side to side j the rod then 
rests on the abdominal wall and prevents the intestine 
from being retracted. 

The other method, which is perhaps the better one, 
consists in passing a mattress suture of silk through the 
muscular edge on one side, then through the mesentery, 
the other muscular edge, and back again. The suture is 
then tied. Whichever method be employed, two sutures 
should be insei’ted to secure the sero-muscular coats of tlie 
bowel to the skin at either end of the wound. Care 
should he taken to replace any piece of omentum that 
may protrude, and the stitches just mentioned will tend 
to the avoidance of this accident when tbe patient strains 
or vomits after coming round from the anEEsthetic. 

The surgeon now decides whether or not to open the 
intestine at once. (1) If there has been no distension of 
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the abdomen before the operation, the opening may be de- 
fei’red for three or four daj^s. In that case soft sterile 
gauze is packed round and over tlie protruding loop, and a 
pad of cotton-wool kept in position outside this by a 
bandage or binder. A moderate dose of morphia or an 
opiate should be given the same evening if there is pain or 
re^fJe^nass, At the end of three or more days the intestine 
win adhei’e firmly to the wound and may be opened without 



Fig. 101.— Paul’s Tdbe fob colotomt ok enterotomy 
(about half-size). 

The tube is made in three sizes. The commencement of the rubber tube 
is shown tied to the glass one by a silk thread. 


giving an ancesthetic. The rod or gauze which supports 
the loop should be removed. The opening is best made 
with scissors. If redundant intestinal wall be cut away, 
the arteries bleed freely, and should be clamped with 
forceps or tied with silk. The intestine seems to pro- 
ject unduly for a time, but it settles down. Many surgeons 
divide the gut completely across. 

(2) If it be decided to complete the artificial anus 
whilst the patient is under the anesthetic, a Paul’s tube of 
suitable size should be inserted. On the convexity 
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of the intestine a purse-string suture of silk is placed, 
circumscribing an area of, say, an inch in diameter. In this 
area a linear opening is made, the edges are held aside by 
fine-toothed forceps, and the glass tube is introduced. The 
tube is so placed that its lumen is directed upwards, ' and 
the silk suture is firmly knotted round the groove on the 
tube. A soft rubber tube, some few feet in length, should 
have already been fixed to the other end of the glass tube, 
through which the intestinal contents may pass into a 
covered jar containing a disinfectant. The rubber tube can 
be dispensed with. It tends to pull the glass tube out of 
place. In this way the wound can be kept absolutely 
clean and the neighbourhood of the patient free from odour 
until the tube comes away after a few days have elapsed. 
The insertion of the glass tube, which should be large 
enough to allow semi-solid faecal matter to pass through it, 
may be eSected so quickly that no leakage occurs before the 
silk is tied. The tube is supported in position by a thick pad 
of gauze and wool around it ; this dressing is held in place by 
bandage. A cradle is used to keep off tlie weight of the 
bed-clothes, and the rubber tube may be conveniently 
attached to the side of the cradle and so carried out of the 
patient’s bed. 

Provided the tube does not get blocked, it may be left 
to come away by itself, which usually happens some four or 
five days after its insertion. 



CHAPTER IX. 

Removal op the Vermiform Appendix. 

The operation liere discussed concerns the removal of the 
diseased vermiform appendix during a quiescent period 
■when all inflammatory symptoms liave sulSsided, 

In most cases the appendix has a distinct mesentery in 
which runs its artery — the termination of the^leo-colic. 
This mesentery (mesoappendix)~ when pre~seiit is always 
derived from the iiosterior surface of that of the ileum. 

In some instances the appendix is tied down to tlie iliac 
fossa. Its average leng^ws^SI-. inches, but it may be as 
short as half an inch or as long as six inches. 

The most frequent positions for the appendix (v^hich, 
of coui'se, vai'y from time to time in the same individual) 
are (1) curved or coding upwards and inwards behind the 
end_ of ^tlielleum (Fig. 102, a) ; (2) over tlie brim of the 
pelvis and external iliac vessels, to which it may closely 
adhere (Fig. 102, c) •, (3) do-wnwards and inwards behind 
and just above Poupart’s ligament, and, more rarely (4), 
upwards along the outer margin of the ctecum and ascend- 
ing colon (Fig. 102, b), occasionally reaching in front of the 
kidney up to the gall-bladder level; and (5) upwards 
directly behind the cmcum, by which it is entirely concealed 
(Fig. 102, D). 

The appendix is supplied with blood by ,the j)Osteripr_^ 
ileo-cm cal ar tery, a vessel which passes behind the^h'd of 
the ileum to reach its destination. The artery to the 
appendix enters the mesoappendix and divides into three 
'branches. The largest runs in the free edge of the meso- 
appendix and reaches the tip of the vermiform process. 
The other two reach the appendix at intervals of about 
half an inch. 
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Tlic Incision. — The incision is about Wo inches in 
length, and is made obliquely across the' line -which joins 
the’ anterior superior iliac spine and the umbilicus. It is 


A B 



Fig. 102.— VAiiious rosmoNs in which the appendix mat be found. 

(Aflev Tcstut.) 

A, Lying over the external iliac artery and curving upwards ; B, Curving 
to the outer side of the caioiun -with its tip directed upwards ; o, 
Hanging down into the true pelvis ; D, Lying behind and concealed 
by tlio c.ccum. The incsoappendix is .shown in a, b, and c. 

placed over the semilunar line. The three muscles of the 
abdomen are clearly divided at the outer edge of the rectus 
muscle. These muscles in this position are all aponeurotic. 
The_jrectus_sheatli is not- -opened. The peritoneum is 
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divided witli care, as the cajcum, ileum, or omentum may 
be adherent to the anterior abdominal ivall at the point of 
the incision. The divided peritoneum on either side of 
the wound is neatly picked up with pressure forceps, and 
as these are drawn upon they act as retractors and facilitate 
the introduction of the fingers into the abdomen. Two 
fingers of the right hand are passed into the cavity, and the 
c!ecal region is examined. In the female subject tliis ex- 
amination should always include the right ovary. 

1>cnioiisti'nfiiig^ llic Appendix. — The ciecum is 
sought for and is gently dravTi out of the wound by means 
of the two fingers. As a rule, this is readily done when 
there are no adhesions, and in such case the appendix is at 
once demonstrated. In a large proportion of cases, how- 
ever, there are difficulties due to adhesions. The whole 
area should be well examined with the fingers, and the 
wovind enlarged if necessary. The simplest way of finding 
the appendix is to identify the ciecum and the terminal 
part of the ileum, and' where -these two meet, the appendix 
|willjb.e,.found. The separation of the adherent appendix is 
/often tedious. Care must be taken in clearing it of the 
v' iliac vein and of the .ureter. Especial care is necessary 
when' the' ileum is closely involved in the adhesions. The 
adherent appendix may open bj’^ one or more ulcerations 
into the crecum, colon, ileum, or rectum, and the apertui’es 
left in these viscera by the removal of the appendix must 
be carefully closed. The appendix is often adherent to 
the ovary or broad ligament, amj occasionally it is attached 
to the bladder. In one case upon which I operated it 
opened into the interior of the bladder. The diseased 
structure may be buried in a mass of omentum, or may be 
closely united to the mesenteiy, or be buried in dense and 
almost cartilaginous tissue in the iliac fossa. It may 
extend upwards, and its tip be found under the liver. I 
have found it attached by its extremity to the left iliac 
fossa. A large proportion of the adhesions encountered 
are dealt with by the fingers. There must be no tearing, 
and no dragging of tissues apart with two pairs of dissect- 
ing forceps. The blunt dissector is often useful. All 
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resisting adhesions should be well defined and then cut 
with scissors or a scalpel. Tn all these preliminary mea- 
sui’es the operator should observe the rule to keep close to 
the appendix, and, above allp'seek ^for its.tip. ..The free 
end of the appendix is the key of 'the position when ad- 
Ifesions' are very troublesome. When ■ once that is found, 
tli^difBculties are neai’ly over. 

In many cases of difficulty I have divided the undis- 
turbed peritoneum of the right iliac fossa well to the outer 
side of the disturbed area, and by working along in tlie 
retroperitoneal tissue have reached the adherent bowel, and ^ 
have readily detached it, stripping off the peritoneum with 
it. The operator should never drag upon adherent bowel, 
especially upon adherent ileum. The only structui’e upon 
whMi_considerable traction may safely be made is the 
appendix. This organ is apt to be much contorted, and is,, 
often” bent acutely upon itself. The most difficult adhesions^ 
are met with when the appendix is adherent to the floon- 
of the pelvis, and is possibly in communication with thef 
rectum. A good electric .light, a full retraction of the 
margins.of .the wound, a very free incision, and the Tren- 
delenburg position are necessary in these very troublesome 
cases. - 

In dealing with such instances, the rule should always 
be observed to keep throughout very close to the appendix, 
which must be followed as a guide. 

In detaching an adherent appendix an ab scess cavity 
may be discovered. It will probabl}’’ communicate with 
the bowel. It should be well sponged out, its walls. scraped 
a\yay, and its cavity lightly dusted with a little, iodoform. 
In certiiin of these cases, but not in all, a- gauze drain will 
be needed. A considerable amount of pale yellow, custard- 
like material may be found about an adherent appendix. 
It should be carefully scraped away, but no drain will in 
such instances be required. Caseous glands, if readily 
isolated, should be removed whenever possible. 

Treatiiieiit of the Pcrticlo. — As the appendix is 
being isolated, care .should be taken to demonstrate its 
pedicle. The pedicle represents the mesoappendix, or at 
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least tlie source of the blood supply of the appendix. There 
may be no mesoappcndix. The appendix may derive its 
blood supply direct from csecal arteries, or direct from 
adhesions. I have found it supplied apparently wliolly 
from adherent omentum. Sometimes the appendix is found 
to be fibrous and shrunken, and in such case its blood 
supply may be very small. I have removed such an 
appendix without securing any vessels by ligature. 

In an uncomplicated case the appendix and its mesen- 
tery are readily brought out of the wound, and the rest of 
the operation may be described as it would apply to such a 
case. The mesoappcndix is .spread out. "When the organ 
is involved in the cfecal fossse, this may not be readily 
done until the folds of peritoneum which hide the meso- 
appendix are neatly divided. These folds do not I’epresent 
adhesions. Close to the base of the appendix a gap will 
always be noticed between the blood-vessels going to the 
little tube. The mesoappendix is perforated at this gap, 
and a silk ligature is passed through by .means of a pair of 
forceps. This ligatui’e will suffice to secure the meso- 
appendix when it is small. When it is wide the membrane 
and its vessels should be secured by two silk ligatures. 
The mesoappendix is now divided between the ligature or 
ligatures and the appendix. Before it is cut, the meso- 
appendix on the proximal side of the ligatures is secured 
by pressure forceps to prevent it from slipping. The 
divided mesoappendix may need a second ligature before 
these forceps are detached and the stump is allowed to 
drop back. When the appendix is adherent the adhesions 
are dealt with similaily, and the organ about to be re- 
moved is entirely freed from its blood-vessels. 

Kciiioval of tlic Appendix* — A ligature must be 
applied at the very base of the appendix. This ligature 
may be secured — if thought well — before the mesoappendix 
is dealt with. The ligature is of silk, and is passed 
through the gap between the vessels to which attention 
has been directed. The peritoneum is divided with a 
scalpel in a circular manner, at the point at which the 
ligature will come. The serous menibrane ^Jj^^suffi- 
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ciently turned back to make room for tlie liga-ture. The 
turning back of a cuff or flap or hood of peritoneum is use- 
less. Such a cuff makes the poorest possible covering for 
the s^mp, of the , appendix, '"and is probably absolutely 
bloodless. The ligature is secui’ely tied. The appendix is 
tliUIf ^t off with scissors close to the ligature. The scissors 
thus used are at once put aside, and must not be employed 
again until they have been freed of infection. The stump 
of mucous membrane is trimmed down, and the instrument 
or instruments used are put aside, as they 'will be infected. 
The practice of applying the actual cautery or_ pure 
cai'bolic acid .to the. appendix stump is to be condemned. 
So long as the divided stump is exposed it is held in 
position by the ligature which encircles it. The utmost 
care must be taken that it touches nothing. , ITlt^ircCi- 
"dentally touches the parietal wound, the wound is quite 
likely to give trouble later on. The stump is now seques- 
trated by a series of Lembert’s sutures, made of fine silk. 
The sutures involve the crecal wall around the stump of 
the appendix. The stump is thus inturned and hidden 
from view, and is perfectly secured. To cover the stump 
with a hood or flap of peritoneum derived from- the 
appendix itself is not, I repeat, to cover it efficiently. Such 
a flap is often impossible to provide. All ligatures are 
cut short, and the crecum is returned into the abdomen. 
Occasionally the peritoneal coat of the crecum is not avail- 
.able for helping to cover in the appendix stump. In such 
an instance it is easy to find suitable serous membrane in 
the -vicinity. 

It is important that the appendix should be divided as 
close to the crecum as is possible. 

Closure of tlic WoiiiMl. — Small blunt hooks are 
introduced into the ends of the wound, and by means of 
them the edges of the wound are kept in perfect line, and 
theparietes are withdrawn from the subjacent viscera. The 
pressure forceps, which still hold the cut edges of the peri- 
toneum, are removed by cutting away the little tag of 
(damaged) peritoneum which they grip between their 
blades. The peritoneum is united by a few very fine silk 
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sutures. Tbe rest o£ the wound is closed by means of silk- 
worm-gut sutures, involving the skin and the muscles, wliich 
are neatly picked up in precise order. In muscular subjects 
the muscles may be separately united by a series of buried 
sutures of kangaroo tendon. In such cases there will there- 
fore be a line of sutures for the peritoneum, for the muscles, 
and for the skin respectively. 

niotlificatioiis. — The chief modifications of the opera- 
tion relate to the incision employed. It has been recom- 
mended that after incision of the external oblique parallel 
to its fibres the two deeper muscles should be traversed 
between their fibres without dividing them , in other words, 
the deeper part of the wound is made at right angles to 
the superficial one, the fibres of the muscles being drawn 
aside. This method is clumsy and rather cramped, and 
will only sulfice for uncomplicated cases. 
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Operations on the Stomach. 

The following operations upon tlie stoniacli will be de- 
scribed : — 

1. Gastrostomy. 

2. Gastrotomy, 

3. Pyloro-plasty. 

4. Gastro-jejunostoray. 

I. — GASTROSTOMY. 

This operation consists in establishing an artificial open- 
ing (stoma) in the stoijisth, through the parietes, with the 
purpose that the patient may be fed through the new 
“ mouth.” 

Gastrostomy is carried out in cases of obstruction of the 
gullet, especially in such as are due to malignant disease. 

Pi cpsii alioii of tlic Patient.— If the patient is no 
longer able to swallow, the strength should be supported by 
nutrient enemata. One such injection, containing an ounce 
of brandy, may be given just before the operation. There is 
no need to adopt any especial means for distending the 
stomach. The body should be well covered up with 
blankets, and the limbs surrounded by hot-water bottles. 

Deep auicsthesia is not required. I have performed the 
operation when so small an amount of ether has been given 
that the patient, while complaining of no pain, has yet been 
dimlj’ conscious of all the steps of the operation. It maj' be 
])crformecl under cucaine or coc,aiue injections (2 per cent, 
solution of cither). The quicker the operation can be carried 
out, within reason, the better. 

Iiistriiiucnts Kcquired. — Sealpels ; blunt-pointed 
bistoury ; dissecting forceps ; pressure forceps j scissors ; 
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metal retractors ; blunt liooks ; curved needles and-needle- 
holder ; sutures j ligatures, etc. ; sharp tenotome to open 
the stomach; rubber tube or catheter of about No. 10 
English size. 

1. The Parietal Incision. — The surgeon should 
endeavour to mark out the lower edge of the liver b^' per- 
cussion and palpation. The normal position of this edge is 
about two fingers’ breadth below the ensiform cartilage. 
The liver, however, in the operation area may be found 
as high up as the level of the xiphoid cartilage, 

or as low down 
as the level of 
the ninth costal 
cartilage. In 
cases of stricture 
of the gullet, the 
organ is usually 
a little lower 
than normal, 
owing to the 
empty condition 
of the stomach 
and intestines. 

The incision 
is oblique, is 
parallel to the 
margin of the left costal cai-tilages, and is about one inch 
from that margin. Its length is about two and a half , 
inches, and may be modified according to the thickness of 
the parietes. 

The centi’e of the incision should corresj)ond to a point 
from three-fourths of an inch to one inch below the mai'gin 
of the liver (Fig. 103). 

The incision is carried through the tissues of the abdo- 
minal wall. The fibres of the external oblique muscle will 
be found to run almost at right angles to the line of the 
wound, and the fibres of the internal oblique to be nearly 
parallel with that line. The transversalis muscle will be cut 
transversely. The incision will probably ci’oss the left semi- 



A, Incision ; B, Jlargin of the liver ; 0, Margin 
of the costal cartilages ; 7, 8, 9, and 10, Seventh 
to tenth costal cartilages. 
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lunar line, in which cirse some fibres of the rectus are 
exposed. 

The peritoneum is reached, and is divided to the full 
length of the original wound. 

2. Exposure of the Stoniacli.— Hetractors are 
introduced into the wound, and search is made for the 
stomach. The liver will come into view, and below the 
margin of that organ the stomach may at once be detected. 
It is recognised by the smoothness and absolute opacity of 
its surface, by its faint pink colour, and by the tliickness 
and -stiffness of its wall, as demonstrated by pinching up a 
fold between the thumb and finger. To make the identifica- 
tion more certain, the relations of the viscus to adjacent 
structures, and especially to the liver, should be made out. 

The colon has been mistaken for the stomach, and has 
been opened under the influence of that error. The 
stomach is usually contracted, and lies high up, under 
cover of, the left lobe of the liver. In such case, the 
omentum or the transverse colon commonly presents. By 
means of a gauze sponge held in long pressure forceps, the 
colon may be thrust downwards into the abdomen, and the 
stomach thus brought into view ; or the surgeon may draw 
the colon downwards with his fingers. The omentum is 
more conveniently pushed away by means of the sponge, to 
the surface of which it readily attaches itself. 

In any case of doubt the surgeon should follow the 
under-surface of the liver with his finger as far as the portal 
fissure. Thence he is conducted to the stomach by the 
gastro-liepatic omentum. 

The stomach should be drawn to the wound, and the 
spot at which to open it must be determined upon 

This spot should be as near to the lesser curvature as 
possible, and at a part free from large veins. It is most im- 
portant, however, that the new opening should be so placed 
as to avoid any traction upon the stomach. 

As soon as the situation of the “ stoma ” has been deter- 
mined upon, the stomach wall may be lightly” seized at the 
centre of the selected area by means of pressure forceps. 
By means of these forceps an elongated pouch of the organ 
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is drawn forwards and held in position while the sutures 
are being introduced. 

3. Fixing of flic Stomnoh. — This is best effected 
b}' means of tine silkworm-gut or silk sutures. The needles 
should be of moderate size (about No. 5), and fully cuiwed. 

The stomach is 
drawn well forward 
into the wound, and 
each needle is made 
to take a good hold 
of the gastric wall. 
It should penetrate 
all the coats except 
the mucous. The 
needle is then carried 
through the perito- 
neum, and ultimately 
through the muscular 
layers of the pavietes 
and the skin. In order 
to make the inclusion 
of the peritoneum 
simple and certain, it 
is as well to fix it 
on either side with 
pressure forceps, by 
means of which the 
membrane can be 
broughtwell into view 
while the needles are 
being passed. 

The sutures 
should be so inserted as to circumscribe an ai’ca on 
the stomach about equal to a shilling-piece. From six to 
ten sutures will suffice. It is as well to introduce several 
of the main sutures before any are tied. The sutures 
should take up enough of the stomach wall to secure a good 
hold. The mucous coat must not be punctured, and each 
stitch must be vei’y securely tied. There should be no 



Fig. 104.— GASTROSTOMY. 

A pouch of stomach (s) is drawn ont and 
fixed by sutures, two of which (1 and 1) 
are sho^vn passing through tlie abdominal 
wall (w). These, although shown loose, 
are securel 3 ' knotted. A continuous suture 
(2 and 2) is passed through the outer coats 
of the stomach-pouch, which is then 
incised at s. 
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dragging upon any part of ilie stomach. The sutures fi.x 
the°base of the tubular pouch, which is drawn out into the 
wound, (l^igs. 104 and 105.) 

4. Opening’ of tlic Stoniacli. — It is usually well to 
open the stomach at once in order to feed the patient. 



great variety of 

methods have been devised with this object, but the follow- 
ing will be found as good as any. {See Figs. 104 and 105.) 

A continuous silk suture is make to circumscribe a small 
circular area at the apex of the pouch, passing through the 
outer coats ; before it is tied the stomach wall is incised with 
a tenotome within this area so as just to admit a No. 10 
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Englisli ruLber catheter, a few inches of which are then 
passed into the cavity. The stitch is then tied so as to fix 
the catheter without constricting its lumen, and the pouch 
invaginated for half an inch or so. 'A second continuous 
suture (passed into the rubber) is then introduced, as 
shown in Fig. 105, which prevents the tube from slipping 
and maintains a valvular fold of tlie whole stomach wall. 
The rubber tube can be attached when required to a glass 
funnel. Feeding with small quantities of milk, strong beef- 
tea, etc., is begun with caution as soon after the operation as 
thought advisable, the tube remaining in for several days, 
and being . subsequently introduced from time to time. 

If care be observed, there is practically no risk of any 
extravasation taking place during the feeding ; and even if 
it be assumed that the peritoneal cavity is not securely 
sealed, there is still no difficulty in preventing such an 
accident. 

If it be determined to effect an opening into the stomach 
within a few hours of the first operation, the mode of suturing 
above described will be found to sxiffice. The attachment of 
the viscus to the parietes may in such case be rendered 
doubly secure by a series of fine silk sutures which are inter- 
posed between the main stitches, and which concern only 
the parietal peritoneum and the outer coats of the stomach. 

The actual opening of the stomach is a very simple 
matter. It is painless, and no anaesthetic is required. In- 
deed, if the condition of the patient does not warrant a 
general ansesthetic being given, all the steps of the opera- 
tion may be carried out under cocame. 

II. — GASTROTOMY. 

This term is applied to the operation of opening the 
stomach for the purpose of removing a foreign body, or for 
exploration. 

There is no need to attempt to bring about an artificial 
distension of the stomach before the operation. 

Tlic Operation. — The parietal incision may be made 
in the same position as is advised in gastrostomy, with this 


CHAP. X.] 


QASTB0T0M7. 


' 371 


modification — that it may be conveniently placed a little 
less close to tlie margins of the ribs. 

If the foreign body can be distinctly felt througli the 
parietes, then tlie incision may be made directly over it. The 
cut has been made in the left semilunar line. In removing 
unusually large foreign bodies, such as are represented by 
masses of haii’, the incision may be conveniently made in 
the median line. The exact position of any metallic body 
can be ascertained beforehand by radiography. 

The incision should be at fii*st about two and a half 
inches in length. It may be enlarged subsequently as re- 
quired. 

The peritoneum is divided and the stomach sought for. 
If the contained foreign body be sharp-pointed, the mani- 
pulation of the stomach must be conducted with great care. 

When the surgeon has determined upon the spot at 
wbieb the opening into the atomaolv is -to be mad-e, two 
silkworm-gut sutures may be passed through the serous and 
muscular coats of the viscus, one on either side of the area 
selected for the incision. These sutures are allowed to 
form long loops, by means of which the stomach can be 
drawn forwards and held in place. 

The stomach wall should be gently drawn well into the 
parietal wound, and before the opening is made the space 
between the viscus and the margins of the parietal incision 
must be plugged with sterilised gauze. 

The incision into the stomach should be transverse to 
the long axis of the viscus — i.e., in the line of the blood- 
vessels. 

As soon as the organ has been opened, the forefinger Ls 
introduced and the position of the foreign body made out. 

It should be so manipulated as to place it in the position 
best suited for ready removal. 

Forceps will probably be required to effect the extrac- 
tion. Care must be taken not to damage the wall of the 
stomach by careless manipulation, or by attempts to drag 
the foreign body through too small an incision. 

The next step is the closure of the wound by suture. 
Fine silk should be used for the purpose. The divided 
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mucous membrane is first of all brought together by means 
of a continuous suture. This is best introduced by a small 
fully-curved needle, held in a needle-holder. The sutures 
must be well secured at each end, and must be tightly 
drawn throughout. The laxity of the gasti-ic mucous mem- 
brane renders the application of this suture an easy matter. 

The outer part of -the gastric wound is closed by many 
points of Lembert’s sutures. These are of fine silk, are intro- 
duced by means of an ordinary milliner’s needle or a circular 
needle, and include both the sei’ous and the muscular coats. 
The details of the suture have been dealt with in the section 
on Enterroraphy (page 327). 

Any of the methods employed for suturing the intestine 
may be adapted to the stomach. It is desirable, however, 
in any case that a special line of sutui’e should be employed 
to unite the edges of the mucous membrane. For the outer 
row there is nothing better than the interrupted Lerabert 
suture. 

The parts having been well cleansed, the gauze is re- 
moved, and also the guiding loops of silkAvorm-gut from the 
stomach wall. 

The parietal incision is closed in the usual way. 

III. — PTtORO-PLASTY. 

By this term is understood a plastic operation, for the 
relief of fibrous stricture of the pylorus, in which no part of 
the intestinal Avall is excised. It may be equally well 
carried out on any part of the intestine, but only when the 
stricture is ring-like, and does not involve much of the 
length of the gut. It is quite unsuited to cases of 
malignant disease. Its principle is simple. The narrowed 
part having been Avell defined, the stomach is opened to one 
side of the stricture, and a broad director (the old-fashioned 
hernia director is best) is passed thi-ough ; on this the 
narrowed wall is completely divided into healthy tissue on 
the other side of the stricture. The longitudinal wound is 
then converted into a transverse one, by means of traction 
made with tAvo hooks placed at the centre of either border. 
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A double row of stitches is next applied, the deeper sutures 
(which may well be continuous) going through mucous 
membrane and submucous tissue, 
the more superficial being the 
usual interrupted Lembert’s 
stitches, which involve the serous 
and muscular coats. The hooks 
being withdrawn, an extra stitch 
is applied at either end, and the 
operation is completed by careful 
cleansing of the peritoneal sur- 
face of the pylorus and closure 
of the abdominal wound. The 
method will be readily under- 
stood by reference to Tig. 106. 

It has been largely employed for 
cicatricial stenosis following ulcer 
of the stomach, and occasionally 
when an active ulcer has been 
excised from the duodenum or 




pylorus with the view of prevent- 

ing subsequent stricture. Pyloro- ^ ^ 

plasty displaced stretching with h' 

the finger (Loreta’s operation), t ' 

and is certainly safer and more \ ‘i 

efficient, but on the permanency joc.-the three stages 

of its results much doubt has op ptloro-plasty. 

been thrown, since many cases of 'The upper figure shows the 

pyloric stricture in which it has iucision through constricted 

been performed have required ^^ft^di^denZ (cr'^In 
subsequent gastro - j ej unostomy, the middle figure the wound 
although the patients were re- held open with hooks so 

lieve.! for a time. It ia easy to “IrViTt 

see why the operation may fail again converted into a linear 

in its obiect, since the surgeon sutur^ up in 

J .1 J. the form shown. (Diagram- 

actually increases the amount matio.) 

of scar tissue j further, the 

cicatrix left by an ulcer of the pylorus is rarely a perfect 
ring, and the operation is useless for broad, irregular scars. 


Fig. 106. — THE THREE STAGES 
OP PTLORO-PLASTY. 

The upper figure shows the 
incision through constricted 
portion (b) from stomach 
(a) to duodenum (c). In 
the middle figure the wound 
ia held open with hooks so 
as to become lozenge shaped. 
In the lower figure it is 
again converted into a linear 
wound and sutured up in 
the form shown. (Diagram- 
matic.) 
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Hence, if the pylorus is much scarred or dj^storfced it is 
safer to do a gastro-Jejunostomy. If the surgeon attempts a 
pyloro-plastic operation and is dissatisfied with the im- 
mediate result, lie may well perform the other operation 
at the same time, if the patient’s condition allows of it. 

IV. — GASTRO-JEJUNOSTOMY, 

This operation consists in establishing a pei-manent com- 
munication between the stomach and Sie first coil of the 
jejunum just below the end of the 'duodenum. It was first 
proposed as a substitute for pyloric resection in cases of 
cancer of that part of the stomach. 

The operation has been extended to cases of chronic 
ulcer of the stomach (1) when attended with recurring and 
severe hfematemesis ; (2) when stenosis has occurred at or 
near the pylorus due to cicatrisation of an ulcer j (3) when 
hour-glass contraction has developed from the same cause : 
(4) -when symptoms of gastric ulcer have continued for some 
considerable time and have resisted careful dieting and 
medicinal treatment. 

The object of the gastro-jejunostomy under these con- 
ditions is twofold — to relieve obstruction to the stomach by 
emptying its contents, and by giving rest to the organ to 
encoui’age healing of the ulcer. 

In all cases of gastro-jejunostomy the first coil of small 
intestiire below the fixed duodenum must be attached to the 
stomach. Thus, whatever method be employed, the sur- 
geon must first find the termination of the duodenum, which 
is fixed in front of the aorta behind the transverse colon. 
The demonstration of the commencement of the jejunum is 
best effected by drawing the transverse colon upwards and 
by then passing the fingers along the under surface of the 
transverse mesocolon until the vertebral column is reached. 
Just to the left of the spine the terminal part of the 
duodenum will be discovered. This will lead to the 
jejunum, and traction upon the coil seized will demonstrate 
that it represents the very commencement of the jejunum. 

It is important to favour, as far as is possible, the 
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contents of, the stomach passing into the descending limb 
of the jejifiial loop. Ifor this reason the intestme should 
be so sutured that its axis may correspond with that of the 
stomach — i.e., both running from left to light. Further, the 
direction of the loop secured should be obliquely downwards. 

Instruments Kcqnirctl. — These .are of a simple 
kind, and no special instruments are- needed, lllurphy’s 
button or Mayo Robson’s bone bobbin may be used at the 
discretion of the operator. Straight and curved needles 
threaded with fine sterilised silk should be prepared. A fine 
scalpel, dissecting and pressure forceps, and straight, fine- 
pointed scissors .are essential. No clamps are required for 
either the stomach or the intestine. 

1. Anterior Ctastro-jojunostomy by Siitiiring-. 
— ^The abdomen is opened in the middle line above the 
umbilicus, and the stomach region is explored. The great 
omentum is pushed to the left, the first coil of jejunum is 
identified in the manner described and is then drawn 
forwards in front of the transvei'se colon, so that it can be 
brought in contact with the stomach. The anterior wall of 
the latter is brought out of the wound, as well as the piece 
of jejunum, .and both are packed round with sponges or 
gauze compresses. Care is taken that there is no str.ain 
put upon the jejunum when it is drawn into place. If the 
loop of jejunum be too short it acts as a strap across the 
transverse colon, and drags upon the stomach. The selected 
coil of jejunum is held by an assistant, whose finger's act as 
compressors. No clamps are needed. The stomach also is 
drawn into the parietal wound, and the point at which it 
is to be opened decided upon. A linear incision, one aird 
a half inches in length, is now made through the outer 
coats only of both jejunum and { stomach, the incisions 
being exactly opposite to each other. With a needle 
threaded with fine silk a continuous suture is passed 
parallel to the two incisions and posterior to them ; this is 
knotted at each end, and the two surfaces of stomach and 
jejunum are thus brought closely together. The free ends 
may be left long and secured with forceps. The suture 
should take a firm hold, going as deeply as the submucous 
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layer in each viscus. The intestine is now opened hj^ com- • 
pleting the incision already begun, and by cutting through 
the mucous coat ; this is best done with a tenotome and 



(From Hartmann’s “Ohirurgie Gastro-Intestinale.”) 

A loop of the jejunum is drawn in front of the great omentum and trans- 
verse colon, and is fixed to the anterior wall of the stomach. The 
opening between the two has been made, and the final continuous 
suture is shown drawing the outer coats of the two viscera together. 

completed with scissors. The same step is carried out in 
the stomach, any gastric juice that escapes being at once 
mopped up with sponges. Any bleeding vessel should be 
seized with a Wells’s forceps. A second line of continuous 
suture is carried through the posterior side of the opening 
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— {.e., the side already dealt with — the needle traversing all 
the coats. It is often advisable to cut away with scissors 
the protruding edges of the mucous membrane. If a 
Robson’s bobbin .be employed it is now introduced, and the 
line of continuous suture carried around in front of it, 
beiug firmly secured at each end by a knot. It only 
remains to make a third line of suture through the outer 
coats in front of the opening — i.e., to cover in the con- 
tinuous suture just made. In cutting through the stomach 
and intestine walls some small arteries are sui’e to bleed, 
but they rarely require ligature, as clamping with Wells’s 
forceps for a few minutes suffices to stop them. All sponges 
being counted and removed, the sides of the abdominal 
wound are held forward so that the stomach and the jejunum 
slip back, and the wound is closed in the usual manner. 

The method of suturing employed in the above opera- 
tion will perhaps be rendered clearer by recapitulation. 
The two linear incisions made through the outer coats only 
of stomach and jejunum should be of exactly the same 
length j they mark the size and position of the anastomotic 
opening. The first row of stitches, which take a firm hold 
of all but the mucous coats, fix the opposite surfaces of the 
two viscera together behind the linear incisions ; it saves 
time to use the continuous suture, knotting it after every 
three or four insertions of the needle. Many operators 
employ interrupted sutures. The next step is the com- 
pletion of the opening into botli stomach and jejunum 
in front of the row just described. If the mucous membrane 
bulges, any redundant portion is cut away with scissors. 
The second row of sutures brings, the edges of the opening 
into stomach and jejunum respectively into close contact 
all round ; here also the continuous method is the best and 
most rapid. The third row, which is practically a con- 
tinuous Lembert suture, is shown in Fig, 107 ; it traverses 
only the outer coats. Two or three additional Lembert’s 
sutures at either end may be required to take off the strain 
on the others, and to prevent sharp kinking of the intestine. 

2. Posterior . Oastro-jejiinostoiny by Suturing:. 
— This method differs from the preceding in the following 
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respects: — Tlie transverse colon and the great omentum 
are turned upwards, and the under layer of the mesocolon 
is exposed. An aperture is made in the latter, avoiding 
the branches of the superior mesenteric artery and vein. 
Through this aperture the posterior wall of the stomacli is 
drawn, a sufficient area being exposed in which to make the 



Fig. lOS.— roSTEKIOK GASTRO-JEJUNOSTOUT. 

(From Hartmann’s “ Ohirurgie Gastro-Intestinale.”) 

The transverse colon is raised and part of the stomach has been drawn 
tliroiigh an aperture made in the transverse mesocolon. The loop 
of the jejunum has been fixed to the stomach obliquely, the opening 
■ made between the two organs is being evenly secured all round by 
a continuous suture of silk. 

anastomosis. Two or three sutures are so applied as to fix 
the edges of the opening in the mesocolon to' the stomach 
wall. These sutures should only penetrate the outer coats 
of the stomach. The jejunum, having been picked up and 
brought into position, is then seAvn obliquely to the stomach 
in precisely the same manner as already clesci'ibed (Fig. 108). 
Robson’s bobbin is often used to facilitate the suturing. 
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3. Oastro-jcjuiiostomy by Murpliy’s Button. 

— The chief points in this method have been referred to and 
illustrated in the section on Suture of the Intestine 
(page 324 ei seqq.). Care should be taken to place the 
. heavier part of the button in the intestine, so that when it 
works loose it may not fall into the stomach. It is, how- 
ever, to some extent a matter of chance into which viscus 
the button travels. 

A few extra Lembert’s sutui’es slmuld be inserted to 
hold the two viscera together in the neighbourhood of the 
opening. This applies to all three methods described, as 
tliej’- not only render the apposition more, secure and the 
chance of leakage less, but they also prevent kinking of 
the intestine. 

The one great advantage of the button is the rapidity 
with which the operation can be yierformed. If the 
stomach and jejunum are already in place in the wound, 
the operation of gastro-jej unostomy can be completed in 
some eight minutes. 

The button may fall into the stomach and remain there 
for weeks or months. I have known the button to be 
passed pe?’ anum nine months after the operation. The 
button has caused trouble from retention. 

Comments on and Modifications of the 
Opei’ation. — At first the anterior method was alone used, 
but posterior gastro-jej unostomy has come more and more 
into favour, and by some surgeons is always employed. The 
reasons given for the preference of the posterior method are 
(1) the opening is lower down in the stomach ; (2) the 
commencement of the jejunum is opened instead of a part of 
the gut several inches from this point : hence regurgitation 
is less common, and the stomach evacuates itself more 
readily ; (3) there can be no interference with the transAmrse 
colon by the jejunal loop, and no risk therefore of intestinal 
obstruction. 

On the other hand, anterior gastro-jejunostomy has 
given excellent results in many cases, and it is someAvhat 
the easier to perform. 

The question is hardly settled yet, but on the whole the 
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posterior metliocl is to be advised -whenever practicable. 
The extent of the cancer will often determine the surgeon’s 
decision. As to whether Murphy’s button or simple 
suturing should be employed, it may be noted that with 
the button the operation can be efiected in less than half 
the time that suturing takes. Hence, if the patient is not 
in a condition to bear more than a short operation, the 
button should certainly be used. 

On the other Iiand, suturing has given the larger per- 
centage of recoveries j it leaves no foreign body behind 
which may perhaps remain in the stomach, there is little or 
no tendencj'^ for the opening to contract (this has been 
r^eatedly observed with the button), and many surgeons, 
after making a trial of the other method, have returned to 
simple suturing. The rapidity with whicb the latter can be 
performed largely depends on practice and the use of the 
continuous suture instead of interrupted stitches. In some 
of the earlier cases it is recorded that two, three, or even 
more hours were taken. A surgeon with experience of the 
operation need rarely spend an hour over the operation 
from, the first step to the last. 
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Operations on the Gall Bladder and the Main 
Bile-ducts. 


I. — CHOLEGYSTOTOMY. 


t 

By this operation is meant the making of an incision into 
the gall-bladder through a wound in the abdominal parietes. 

Its chief indication is for the removal of gall-stones, 
whether impacted or not. It is also performed in cases of 
cholecystitis, in simple hydrops or distension with mucus of 
the gall-bladder — both conditions usually due to impacted 
gall-stone, but possibly to other causes, such as typhoid 
fever, hydatid cysts, or obstruction from growths at the 
transverse fissure. 

Insti’iimcnts required. — Scalpels ; bistouries ; dis- 
secting, artery, and pressure forceps; long-bladed dissect- 
ing forceps ; large pressure forceps for extensive adhesions 
— e.g., of omentum ; rectangular retractors ; spatulie ; blunt 
hooks ; scissors ; intestinal and other curved needles • 
needle-holder; sponge-holders; special scoops and forceps 
for dealing with the calculi (the scoops should be more 
flexible than the ordinaiy lithotomy ones) ; Lister’s sinus 
forceps ; long probe ; aspirator, or trocar and cannula. A 
firm pillow or large sand-bag should be at hand. 

Tlie Operation. — The general management of the 
operation, the preparation of the patient, the position of 
the surgeon and his assistants, conform to the lines already 
laid down in dealing with abdominal section. Great 
assistance will be obtained in exposing the gall-bladder 
region by having a large sand-bag placed behind the 
patients loms, so as to lift up and render convex the 
epigastrium. 


The parietal incision is about three inches in length 
and can be enlarged as required. It is best made vertictlly 
over the most prominent part of the tumour, when one 
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exists, or over the fundus of the gall-bladder when no 
swelling is evident. 

It is easy to enlarge this vertical incision, which is 
placed in the linea semilunaris or the substance of the 
rectus muscle, by two nearly transverse shorter cuts at 
either end ; the upper one encroaches on the rectus muscle, 
the' lower passes outwards, so that the whole becomes a 
sigmoid incision. 

The peritoneum is opened, and the area of the operation 
is explored with the forefinger. The wound is enlarged 
as required. Intestine may protrude and hamper the sur- 
geon’s movements, or the omentum may be found in the way, 
or an enlarged liver may ovei'shadow the operation region. 

The gall-bladder and the cystic and common ducts 
should then be palpated (if necessary, the left index finger 
is passed through the foramen of Winslow), in order to 
ascertain the. exact position of any calculi. 

If the gall-bladder be found to be of great size, or very 
tense from over-distension, it should be carefully aspirated. 
The site of the needle puncture is protected by sponges, 
which are wedged in position. As the cyst is emptied, its 
wall is gradually and gently brought into the parietal 
wound. This is not always an easy matter, and as the cyst 
wall is often very thin, it must needs be handled with great 
gentleness. 

Care must be taken that no fluid escapes into the peri- 
toneal cavity. If the bladder be but slightly distended, 
its wall may be brought to the surface without previous 
aspiration. 

The wall of the gall-bladder is best held and drawn 
forwards by means of pressure forceps. The amount of 
traction exercised must be very judiciously regulated. The 
wall of the gall-bladder is then opened by an incision made 
between the retaining forceps, all bleeding points are dealt 
with, and the forceps are readjusted so that the cyst may 
be drawn well forward, and held in position between the 
lips of the parietal wound. By means of properly-applied 
sponges the escape of fluid into the peritoneal cavity is’ 
prevented. 
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The finger introduced through the opening feels for the 
stones, notes their position, and ascertains the best means 
for removing them. Loose stones may he removed with 
the finger, or by means of scoops or forceps of suitable size 
and pattern. Long and slender scoops — aided by a finger 
outside the gall-bladder — are more useful than forceps. If 
a stone be discovered impacted in the neck of the gall- 
bladder, it is well, before attempting its removal, to suture 
the margins of the wound in the gall-bladder to those of 
the wound in the parietes. 

Inasmuch as the walls of the bladder are thin and often 
weak, the greatest care must be exercised in this, the most 
difficult part of the opei'ation. ,, 

It is often well to suture only a part of the gall-bladder 
wound to the muscular wall, and to introduce the finger 
into the unsutured interval, so that it may supplement the 
action of forceps and scoops introduced into the interior of 
the viscus. Before the suturing is carried out, all the 
sponges must be removed and counted. 

In dislodging stones, Tait’s special forceps are occasion- 
ally of service, and their movements within the bladder 
may be guided by the finger introduced into the abdomen, 
and placed against the outer wall of tlie cyst at the site of 
the impacted stone. 

Sometimes the stone may be pi’ised upwards by means 
of the finger so introduced. 

If the calculus cannot be dislodged, then it may some- 
times be very slowly and cautiously chipped into fragments 
by means of forceps, the action of which is controlled by the 
finger outside the gall-bladder. 

In some cases the impacted stone has been broken up 
by means of forceps, the blades of which are padded with 
indiarubber tubing, applied to the stone outside, and thei-e- 
fore through the walls of the neck of the gall-bladder, or by 
pressure between finger and thumb. 

The detritus which results from these procedures is got 
rid of by repeated washings. 

Attempts to push the stone onwards through the duct 
by means of a probe or director have not met with much 
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success. The proceeding also is not free from risk, and is 
to be condemned. 

In some cases the surgeon has succeeded in dislodging 
an impacted calculus in the cystic duct by means of fre- 
quent syringing through the fistulous opening after the 
operation had been completed. 

It is, however, unsatisfactory to leave an impacted 
calculus in either of the ducts ; it is better to remove it by 
direct incision. The operator should do his utmost to 
convince himself that all obstacles in the way of the bile- 
flow are removed before completing the operation. 

The treatment of such stones as are impacted so low 
down in the duct as not to be reached from the gall-bladder 
is dealt with in the succeeding section. 

The operation is concluded by completing the suturing 
of the gall-bladder to the edges of the peritoneum, fascia, 
and muscular aponeurosis. The gall-bladder is held in 
position while the sutures are being introduced. 

The sand-bag should be removed from the lumbar region 
before the suturing is performed. 

The best suture in a straightforward case is an inter- 
rupted suture of catgut, which includes the cyst wall, the 
parietal peritoneum, and the muscular aponeurosis, but not 
the skin or the muscles themselves. Silk sutures are apt to 
give trouble later on. A drainage-tube is introduced into 
the gall-bladder, the parts are cleared, and a simple 
absorbent dressing capable of bemg frequently and readily 
changed is applied. 

The rest of the wound is closed by sutures of silkworm- 
gut, two of which forextra safety may include the gall-bladder. 

When the gall-bladder is so retracted that it cannot be 
readily stitched to the parietes, a rubber drain should be 
fixed in it by a purse-string suture (passing through the 
wall of the tube) and then packed round withgauze. 

II, — CHOLEDOCHOTOMY — INCISION INTO THE COMMON BILE- 

DUCT. 

The Operation. — The preparation of the patient, 
the instruments, and the preliminary incision, etc., are the 
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same as for cholccystotomy (page .381). It is essential to 
have a firm sand-bag. behind the patient’s loins, and after 
the abdomen is opened the assistant should draw the liver 
and costal edge well upwards so as to expose and straighten 
out the biliary ducts. A vertical incision of the abdominal 
wall through the semilunar line oi' right rectus muscle is 
usually employed, to which it is easy to add a short 
transverse one. Some surgeons udvocate a nearly trans- 
verse incision reaching towards the lumbar region. Such 
a cut is somewhat more liable to be followed by a ventral 
hernia. 

Adhesions of the gall-bladder and liver to the stomach 
or duodenum, if present, must be carefully separated, and 
the gall-bladder is drawn upwards with the liver. If the 
gall-bladder is felt to contain calculi it is opened and the 
latter are evacuated. After the fluid has been let out the 
opening should be guai-ded by sponges or gauze held in 
place by an assistant whilst the operator traces down the 
cystic and common bile-ducts. With finger and thumb he 
ascertains the position and number of calculi present. in 
the common duct. A frequent place for impaction in the 
duct is just above the orifice into the duodenum, where 
the duct is somewhat- dilated (forming the ampulla of 
Y ater). It will be remembered that the duodenal orifice 
is the narrowest part of the duct, and that it is situated 
at the inner and posterior aspect of the duodenum, just at 
the angle between the second and tliird parts of the bowel. 
Besides the ampulla of Yater there may be another dilated 
portion of the common duct in which calculi are apt to 
lodge, immediately below the junction of the cystic and 
hepatic ducts. In tracing down the common bile-duct in 
its lower half some assistance will be obtained by slightly 
detaching and depressing the duodenum. The greatest 
care is necessary in doing this, owing to the close relation 
of the portal vein (behind the duct) and the hepatic artery 
to its left. The pancreatico duodenal artery (a branch of 
the hepatic) may give trouble. The lowest inch or more of 
the duct is quite inaccessible from above ; it can only be 
reached through the duodenum, 

N 
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In most cases of imjiacted calculi, however, the stones 
can be reached through an incision made in the axis of tlie 
duct where it lies between the layers of the gastro -hepatic 
omentum — i.e., above the duodenum. The incision is usually 
made directly over the calculus, the duct being steadied 
and held forward with the left hand ; the incision should 
be long enough to admit the index finger. The calculi are 
tJien extracted with a scoop, care being taken lest the rush 
of bile should soil the peritoneal cavity. The index finger 
is, if possible, introduced tln-ough the wound in the duct, 
and exploration made for any other stone. 

The most difficult step of the operation is now to be 
carried out, that of suturing the small wound in the duct. 
Fine silk (No. 1) on a curved needle in a needle holder is 
employed, but the thinness of the duct may possibly 
prevent the wound from being perfectly closed, and it is 
essential, therefore, to provide for subsequent leakage. 
Small metal hammers have been employed for the purpose 
of introduction into the duct to facilitate suture, but no 
advantage whatever attends their use. After careful 
cleansing of the operation ai-ea and removal of all sponges, 
drainage is provided for by a rubber tube, one end of 
which is placed opposite the sutured duct ; the tube is then 
lightly packed round Avith gauze, Avhich is brouglit out of 
the wound in the abdominal wall at its lowest point. Some 
surgeons dispense AAntli the tube, using only the gauze drain. 
Tlie greater part of the abdominal wound is then closed 
with silkAvorm-gut sutures. 

If a calculus be detected in the ampulla behind the 
duodenum the following course should be adopted : — The 
descending portion of the bowel should be incised, and its 
lumen immediately cleansed Avith sponges. Whilst the 
. edges of the intestinal Avound are held apart by an assistant 
Avith the aid of stitch I’eti-actors, the operator steadies the 
calculus Avith the fingers of the left hand, and incises the 
inner and posterior Avail of the duodenum as closely as 
possible to the opening of tlie common bile-duct. As some 
museum specimens shoAv, a large calculus may be found 
Avedged in the actual orifice, and in such, a case it may not 
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be necessary to incise tlie posterior wall of the gut in order 
to liberate the stone. 

Mayo Robson states that sutui’es need not be placed , in 
the small posterior wound, but that the main incision into 
the duodenum should be accui’ately closed by a double 
row of stitches, one uniting the mucous membrane and the 
other the outer coats. The abdominal wound is sewn up 
in the usual manner, and drainage is unnecessary, unless 
doubt is felt as to perfect closure of the intestinal wound. 

111. — GHOLECYSTENTEROSTOMY. 

By this term is understood the establishment of a fistula 
between the gall-bladder and the intestine. The not less 
uncouth, but less precise, term of entero-cholecystotomy has 
also been applied to tbis operation. 

The Operation. — ^The operation has been performed 
in many ways, ■ and no settled practice can be said to be 
established. If possible, the communication should be made 
between the gall-bladder and the duodenum ; failing this, 
the opening should be placed on a loop of the jejunum or the 
colon. It may be done by suturing, or with the aid of 
the smallest size of Murphy’s button. Mayo Robson and 
others have used his bone bobbin as an aid to suturing, 
but its advantage is doubtful. 

Tlie operation has been done in two or even three 
stages, but undoubtedly it is best to complete it in one. 

The proceeding resembles so closely gastrO'jejuno.stomy 
that no full desci'iption is called for. Murphy’s button is 
particular!}'- suited for establishing the anastomosis. The 
chief difficulty in performing the operation is perhaps the 
prevention of the escape of bile into the peritoneal cavity. 
Hence the space around the gall-bladder should be packed 
with sponges before incising that viscus, and the orifice of 
the button .should be plugged with cotton-wool pledgets 
until the surgeon is ready to press the two halves together, 
when of course the plug should be removed. With good 
iissistance the cxtra^'asation of bile can usually be prevented. 
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Operations on the Kidnet. 

The following operations will be described : — 

1. Hepln’o-litliotomy, or incision of the kidney or its 

pelvis for stone. 

2. Nephrectomy, or removal of the kidney. 

3. Nephrori’aphy, or fixation of a movable kidney. 

4. Hretero-lithotomy. 

I. — Nephro-lithotohy. 

The value of the Rontgen rays as an aid to diagnosis is 
considerable. Unless the patient be very stout, this method 
will very usually indicate the presence of a stone, its 
size and position, and whether there is more than one. 

This exposure to the rays need not be a long one in 
order to obtain satisfactory results ; indeed, one of ten to 
fifteen seconds will give a better radiograph tlian a more 
prolonged one, as the blurring of shadow due to resj^iratory 
movement can be easily avoided with the short exposure. 

A well-marked shadow of a renal calculus will enable 
the operator to mark its exact position, measuring from the 
iliac crest and spines. 

The X-ray photographs are, however, not an infallible 
test for renal calculi. Very small stones may not be detected 
by them, nor larger ones in stout patients ; and an abscess in 
the kidney may occasionally simulate calculus by causing a 
defined shadow. Tumours in or about the kidney may cause a 
faint shadow hardly to be compared with that caused by a stone. 

Instruments required. — Scalpels; bistouries; dis- 
secting, artery, and pressure forceps ; two rectangular metal 
retractors. The following sjiecial instruments are used in 
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dealing with the stone: — A. stout slender needle in a handle, 
or a hare-lip pin for sounding the calculus ; long-tladed 
tenotome; suitable probes. and scoops; steel director; the 
smallest-sized bladder-sound ; Lister’s sinus forceps ; dress- 
ing forceps ; gall-stone forceps. A small periosteal elevator 
may be useful in detaching some stones, and a No. 3 
Duncan’s uterine dilator has been recommended as a 
convenient sound. 

THE LUMBAR OPERATION, 

1. Exposure tlie Kidney — The patient lies upon 
the sound side, as near to the edge of -the table as possible. 
The loin of the affected side is well exposed, and to widen 
the interval between the last rib and the crest of the ilium 
a narrow hard cushion or sand-bag should be placed under 
the loin of the sound side. This pillow may be a little in 
the way in the later stages of the operation, in which case 
it may be removed. 

The surgeon stands by the patient’s back, leaning over 
the trunk. An assistant stands on each side of him, to 
sponge and assist in retracting the wound. A third assis- 
tant is placed on the other side of the table, opposite to and 
facing the surgeon. His chief duty is to press the kidney 
towards the loin when the organ has been exposed. 

The twelfth rib should be definitely recognised and well 
defined. It is occasionally absent or rudimentary, and then 
the pleural sac descends below the eleventh rib, which (unless 
the precaution is taken of counting the ribs from above) may 
be mistaken for the twelfth. 

An oblique incision is made across the costo-iliac space. 
The cut commences above, about half an inch below the last 
rib and close to the outer border of the erector spinse. It is 
continued downwards and forwards towards the crest of 
the ilium (Fig. 109). Its length must depend upon the 
space available, and upon the depth of the tissues of the 
loin. It will suflice if it be at first three inches in length, 
and it may bo subsequently enlarged to four or five inches 
as required. 
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After dividing the skin, superficial fascia, and fat, the 



Fig. 109.— OPEKATIONS ON THE KIDNEY. 


A, Incision for exploration, for nephrotomy and nopliro-lithotomy ; B, 
Additional incision for nephrectomy ; 0 . Konig’s lumho-abdominal 
incision for nephrectomy. 

a, Latissimns dorsi ; b, External oblique ; c, Internal oblique ; d, Trans- 
versalis ; e, Serratus posticus inferior ; /, Intercostals ; g. Fascia 
lumborum over erector spinre ; h, Crest of ilium; ’1, Intercostal 
nerve and artery ; 2, Twelfth dorsal nerve and lumbar artery. 

outer border of the latlssinius dorsi and the hinder border 
of the external oblique muscles are exposed. The fibres of 
both are vertical, and they are divided to the full length of 
the skin incision. The sheath of the erector spinie muscle 
should not be opened. The internal oblique muscle and 
the posterior aponeurosis of the transversalis muscle (fascia 
lumborum) are now laid bare. The fibres of the former 
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muscle I’un upwards and inwards. Piercing the fascia near 
the rib there may possibly be seen branches of the last 
dorsal nerve and last intercostal artery, and, nearer the iliac 
crest, the first lumbar nerve and a branch of the last lumbar 
artery. Both muscle and aponeurosis are divided to the 
full length of the wound. ISTo director should be employed, 
and any bleeding points which give trouble may be liga- 
tured, as pressure forceps are apt to be in the way. It is, 
however, very rarely that there is any need for a ligature 
at this stage. The anterior or outer edge of the quadratus 
lumborum, and the anterior layer of the fascia lumborum, 
are exposed. The latter is freely divided. The muscle may 
be severed if it encroaches on the field of the operation. 

As each layer of tissue is divided, the several parts are 
retracted by means of broad, rectangular metal retractors. 

The fascia transversalis is now reached and divided, when 
the perirenal fatty tissue is exposed. 

The retractors are made to take up the whole of the 
severed structures down to the exposed fatty capsule, and 
the depths of the wound are laid open to the utmost. 

The perirenal adipose tissue is now opened up with the 
forceps and finger, and the kidney is reached and laid bare. 
In order to bring it well into the field of the operation, an 
assistant should press the anterior wall of the abdomen 
with the palms of both hands towards the exposed loin, 
and endeavour, as it were, to force the kidney into the 
incision. 

Through the free opening made in the perirenal fat the 
finger is introduced and the whole kidney systematically 
examined. 

If long-standing inflammation has been present, the 
surrounding tissues will be confused, will be matted to- 
gether, and will ofier a more or less firm resistance to the 
exploring finger. 

2. Detection and Removal of tlie Stone. — The 

use of the skiagraph has simplified both these procedures. 
It is possible that the exact position, size, -and roughly the 
number of calculi present in the kidney (for they are often 
multiple) can be thus determined beforehand. With its 
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employment in skilled hands there is now less need to 
pierce the kidney in various directions with an exploring 
needle, or to disturb it from its connections and to bring it 

out into the wound. The 



Fig. 110.— VERTIOAT, SECTION TIinOl'GII 
THE LONG A.\IS 01’ KIDNEI . 

(From a specimen in the London 
Hospital Museum.) 

The dotted line iiassing thiough the 
upjjer end of the ureter and into the 
pelvis indicates the best incision for 
reaching calculi iu the latter or in 
one of the calyces (b). A section 
through the convexity of the cortex 
is seen to divide a number of arteries 
and veins of considerable size. A, n. 
Columns of Bertin and large vessels 
cut across ; c, Pyramids of Slalpighi. 


operation is shortened, 
and the degree of renal 
injury materially de- 
creased. It may possibly 
be said that the surgeon 
is rarely justified iu ex- 
plo'ring a kidney for stone 
unless the X-rays have 
given positive indication 
of its presence. It must, 
however, be again ob- 
served that a stone has 
been apparently indicated 
by a shadow in the ski- 
agraph, and lias been 
proved on exploration 
not to exist, On the 
other hand, stones of 
considerable size have 
not been indicated by 
skiagraphs taken by com- 
petent operators. In- 
creased precision in the 
skiagraphy of the kidney 
is certainly to be ex- 
pected. In the great 
majority of cases the 
calculi are found at the 
orifice of the ureter, in 


the pelvis (especially its 
lower segment), or in one of the calyces. The incision 
should be made through the posterior wall of the pelvis 
(Tig. 110, a). 

The incision should always be long enough to admit the 
finger, and should be placed directly over the stone. It is 
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frequently advisable to encroach on the renal tissue, in which 
case the wound should radiate from the hiluiu parallel with 
the main vessels. It should not be forgotten that a branch 
of renal artery or v^'u is often present behind the pelvis, 
and care should be taken to avoid this if possible. The 
plan of entering the pelvis through a wound made through 
the outer border of the kidney is not to be commended. As 
shown in Fig. 110, such an incision must pass through a 
considerable thickness of the gland, and will probably 
divide several impoi’tant vessels ; in fact, the bsemorrhage 
following “ bisection of the kidney ” has in some cases ne- 
cessitated nephrectomy, and even led to the patient’s death. 

The idea on which section through the cortex is based 
is that such wounds heal more readily than those made 
through the pelvis ; but the lattei’, whether sutured or not, 
soon close up. As a general rule, the incision should run 
in the dotted line A in Fig. 110, '•or a continuation of At. 
Such an opening is well adapted for exploring the whole of 
the pelvis with finger or sound. Of course, if the skia- 
graph has revealod a small calculus near the cortex and far 
from the pelvis, the surgeon should cut down directly 
over it. 

With regard to the removal of the stone, a pair of small 
lithotomy forceps, or a scoop aided by the surgeon’s finger, 
will answer the best. 

The object of the surgeon should be to remove, if pos- 
sible, the calculus without bi-eaking it, and with the inflic- 
tion of the minimum of injury to the pelvis or the renal 
substance. If, howevei-, the stone be large and irregularly 
branched, it may be found necessary to break it up into 
two or more fragments, and to remove them separately, so 
as to avoid undue laceration of the kidney. Such removal 
should be followed by a free irrigation of the part witli 
warm sterilised umter. 

If the case and the operation be uncomplicated, the 
wound made in the pelvis of the kidney should be closed by 
a series of very fine silk sutures. 

3. Closiii'c of tile Woiinil. — If the incision in the 
kidney be sutured, then the parietal wound may be entirely 
N* 
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closed b}' silk^v'o^Tl-gut sutures passed deeply. If the renal 
wound be not sutured, thou a full-sized drainage-tube 
should be introduced to the very bottom of the incision. It 
should be in contact with the wound in the kidney ; ai’ound 
it should be packed some gauze, which will act as an addi- 
tional drain. 

The wound in the parietes is then closed in the usual 
way, and the drainage-tube secured in place by a suture. 

II. — Nephrectomy, 

The operation of removing or excising the kidnej’' has 
been performed for tumour of the kidney, for renal or 
ureteral fistula, and for disorganisation of the organ by 
injury, tuberculous disease, suppuration, or urinary 
infiltration. 

Nephi’ectomy may be performed in two ways : — 

1. By incision through the loin — lumbar nephrec- 

tomy. 

2, By incision through the anterior abdominal 

parietes — abdominal nephrectomy, 

1. LUMBAR NEPHRECTOMY. 

Iiistriimcnts required. — Scalpels ; bistouries ; 
dissecting, artery, and pressure forceps ; large pressure or 
clamp forceps, straight and angular ; broad metal rectangular 
retractors ; blunt hooks ; stout aneuiysm needle in a long 
handle ; pedicle needle ; silk, kangaroo-tendon, and catgut 
ligatures. 

The position of the patient, and of the operator and 
his assistants, is the same as has been already described 
'(page 389). The hard pillow under the loin should be used, 
in order to extend the space between the last rib and the 
iliac crest. 

Exposure and Isolation of tite Kidney.— 

The incision made is the same as has been already described 
in the account of nephro-lithotomy (page 389). 

"When the organ is reached and has been superficially 
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examined, it will usually be found necessary to enlarge the 
original incision. .This maybe done in many ways. 

The oblique incision may be extended to the full length 
admitted by the conformation of the individual. This 
incision will suffice for all cases in which the lumbar opera- 
tion is allowable. If a greatly increased lumbar incision is 
called for, -then, in xny opinion, tbo lumbar operation is not 
permissible. 

Morris advises that to the original cut be conjoined a 
second incision, running vertically downwards from the 
first, and starting from it about one inch in front of its 
posterior extremity (Fig- 109j b). 

The kidney is exposed in the manner already described 
(page 391). 

It is now necessary to examine it and separate it from 
its connections. Good broad rectangular retractor’s should 
be used, so as to expose the parts well, and an assistant 
should at the same time pi-ess the kidney into the wound 
by the hands applied over the front of the abdomen. If 
there have been no inflammation in the perinephric tissue, 
the separation of the kidney is easy. 

The fatty tissue around the kidney can readily be 
detached by means of the index finger of one hand intro- 
duced into the depths of the wound, and swept round the 
organ in close contact with its capsule. In this manner 
the gland is readily enucleated and isolated. 

When there has been much inflammation, as in cases of 
calculous or tuberculous - pyo-nephrosis, the tissue sur- 
rounding the kidney will be found condensed and adherent, 
and the enucleation of the organ will then be difficult, or in 
some few cases impossible. In such case the kidney should 
be enucleated from its thickened and firmly adherent 
capsule, and the latter left behind with the pedicle. In 
effecting this enucleation, a flat hernia director will be found 
to be of service. 

Treatment of the Pedicle — The kidney, having 
been freed, is drawn as far out of the wound as pos- 
sible, and the pedicle is isolated with the fingers, and 
examined carefully. To obtain more room, the lower 
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I’iLs may be clrawji forcibly upwards with a strong re- 
tractor. 

The individual structures in the pedicle should be 
exposed and isolated as far as is possible by rapid dissection. 
The ureter is well isolated, and secured between two 
ligatures. The 's’essels are then secured separately, or in 
as small bundles as possible, the arteries first and the veins 
afterwards. )Silk or kangaroo tendon is used to secure the 
pedicle, and it is conveniently passed by means of a stout 
aneui'y.«m needle. The ligatures on the vessels should be 
applied as far from the kidney as is possible. 

As each ligature is being drawn tight, all traction iipon 
the pedicle must be taken offi 

The pedicle is next divided with blunt-pointed scissors 
close to the hilum of the kidney. 

The kidney is now removed. 

The pedicle is examined. Any bleeding point detected 
should be at once seized with pressure foi’ceps, and secured 
later. Such hremorrhage may depend upon th existence 
of aberrant or abnormal branches that hayoii^caped the 
ligatures on the pedicle. 

The ureter is then examined. If it appears healthy it 
is left as it is, securely ligatured. If it be dilated and 
occuined with foul or tuberculous' pus, then as much of the 
tube as can should be excised above a ligature applied as 
low down as possible. 

The possible existence of abnormal veins and arteries 
must always be borne in mind. These vessels may escape 
the clamp or the ligature, and yet be severed when the 
kidney is removed. In more than one recorded case fatal 
hsemorrhage has resulted from this cause. 

The wound in the parietes is now closed by sutures. 
These should be of silkworm gut, and should be passed 
deeply, so as to embrace the vai’ious layers of tissue 
divided. 

2. ABDOMINAL NKPHRECTOMY. 

Tlie Operation. — The incision is vertical, is made 
in the semilunar line, is about four inches in length, and is 
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commenced just below the margin of the ribs. Tlie centre 
of the incision will probably be about the level of the 
umbilicus. The abdomen is opened, the cut peritoneum 
on either side is picked up with pressure forceps, and when 
all bleeding has been checked the hand is introduced. 

The following are now the steps of the operation ; — 

A. Examination of the opposite kidney. 

B. Establishment of the coffer dam. 

c. Isolation and sepai’ation of the kidney. 

D. Isolation of the pedicle and demonstration of its 

component parts. 

E. Ligature of the pedicle. 

F. Removal of the kidney, 

G. Disposal of the ureter. 

j\.. As a first measure the hand is passed across to the 
opposite side of the body, and the opposite kidney carefully 
examined. If this organ be found to be extensively diseased, 
or if it be discovered that the patient has but one kidney, 
then the nephrectomy must needs be at once abandoned. 

The kidney on the affected side is now examined, its 
size is estimated, its general characters as regards mobility, 
consistence, etc., are ascertained, and the condition of its 
pedicle is demonstrated. 

The small intestines are' kept aside by slightly tilting 
the body fo the opposite side. 

The colon is made out, and is pushed towards the median 
line. The surgeon then incises the outer layer of the 
mesocolon vertically over the renal region. Into the rent 
thus made the fingers are introduced, and the kidney is 
laid bare. 

B. Pressure forceps are made to grip the peritoneum on 
each side of this rent in the mesocolon. The forceps — 
some six on each side — are then lifted up and carry the 
two edges of the peritoneum with them, as one would lift 
up the mouth of a sac. The margins of the rent in the 
mesocolon are, indeed, drawn up until they reach the 
margins of the skin wound. The kidney lies exposed at the 
bottom of the peritoneal bag thus produced. It is within 
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this biig that the ■whole operation is carried out, the 
peritoneum being freely sepai-ated, so as to giro plenty of 
room. The operation is tliiis carried out within a species 
of coder dam. If the forceps be properly adjusted, the 
operation is extraperitoneal. The general peritoneal cavity 
is shut 00! If the kidney contains an abscess and that 
abscess bursts during its removal, it bursts into the coder 
dam, and is quite isolated. Any Ijleeding also is limited by 
the walls of the coder dam, and must remain e.vtra- 
peritoneal. I have never found any ditiiculty in main- 
taining this coder dam intact during the whole of the 
operation. It has the advantage also of preventing any 
coil of small intestine from appearing in the operation area. 

c. As soon as the coder dam has been made secure, the 
kidney is exposed, and is well and thoroughly isolated all 
round. This separation is to a great extent edected by the 
fingers, which keep throughout veiy close to the capsule of 
the gland. Now and then the scissors are needed to divide 
resisting bands, and sometimes the scalpel is required. The 
most difficult part of the kidney to free is the upper end, 
and that should be dealt with last. Care must be taken to 
leave the suprarenal body behind. When the kidney is very 
adherent, this process of separation is A’ery tedious. Free 
use of the scissors may be demanded. The chief rule is to 
keep always close to the kidney, and to be careful of the 
vessels when the hilum is reached. There is no objection to 
the leaving of parts of the capsule behind, but it should be 
avoided whenever possible. 

D. When the kidney has been well and entirely freed, 
the next step is to free the pedicle. This must be done 
by pushing the peritoneum towards the median line. The 
pedicle must be isolated on all sides, in front, behind, above, 
and below. Some dissection will be needed to make this 
separation complete. The next step in the operation is the 
isolation of the component parts of the pedicle. This is 
done when the kidney has been drawn well outside the 
abdominal wound. The kidney is dragged upon and the 
pedicle displayed from all sides. The isolation of the ureter 
and chief vessels is edected by dissection with scalpel 
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and forceps, and -with the forceps and the blunt dissector. 

"On the right side the very close position of the vena cava 
must he borne in mind. Adhesions may render this part of 
the operation very difficult. 

E. The pedicle is now tied in segments. The ureter is 
first isolated, and is at once severed between two strong silk 
ligatures. To the lower ligature a pair of pressure forceps 
are attached as a guide. TJie vessels of the pedicle are now 
tied separately or in small bundles by means of fine silk. 
The arteries are secured before the veins. An aneurysm 
needle is useful at this stage. The tension on the pedicle is 
relaxed as the ligatures are draAvn tight. Before the pedicle 
is divided one or more clamps may be applied to the pedicle 
tissues on the proximal side of the ligatures. 

I-". The pedicle is now cut through with scissors. To 
prevent an escape of blood from the kidney, the vessels 
may be clamped on the kidney side of the intended line 
of section. The kidney is now free, and is removed. 
The surgeon then returns to the pedicle stump. He re- 
moves any clamp forceps which may be in j^osition, and 
applies additional ligatures if necessary. 

G. The surgeon now seeks for the divided ureter. • If it 
be healthy, nothing remains but to cut the ligature on it 
short, and drop it back. If it be dilated or contain pus, as 
much of the tube as can be cut away should be removed. It 
should be ligatured, and the cut end exposed beyond the 
ligature should he very vigorously scraped with a Volk- 
mann’s spoon. It may be necessary to' examine the ureter 
for a calculus, and to remove such calculus if found. I 
have met with no instance in which it appeared to be 
necessary to bring out the divided ends of the ureter 
through an incision in the loin. Ho circumstances would 
justify the bringing of the divided end of the ureter out 
at the anterior abdominal incision. 

The cavity left by the removal of the kidney is well, 
cleaned out, and if any septic matter is likely to have found 
its way into it, the whole cavity is well washed out with 
a weak and warm antiseptic solution. When the operator 
has convinced himself that all oozing has ceased, and that 
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the operation area is absolutely clean, the wound in the 
parietes may be closed in the usual way, and a suitable 
dressing applied. No drainage is required. 

If, however, any septic matter has escaped into the 
cavit}’^ left by the removal of the kidney, then drainage 
should be employed. The drainage-tube is best carried 
tlirough the loin at a convenient spot close to the anterior 
or outer edge of the quadratus lumborum muscle. 

There is no need to close by sutures the rent made in 
the peritoneum. 

1 II. — Nephrorkaphy. 

This operation is practised in exceptional cases of Heat- 
ing, movable, or wandering kidney, in which the organ 
is the seat of severe and spasmodic attacks of pain, due 
to torsion of the pedicle. It is occasionally also employed 
in special cases in which there is more or less continuous 
discomfort, and in which all other measures — such as the 
use of a carefully fitted abdominal belt — have failed. 

The operation was at one time somewhat indiscrimin- 
ately employed. It should be restricted to the excej^tional 
case. 

TIm! Operation. — The kidney is exposed through 
the loin in the manner already described (page 389). 
When reached, it is well forced into the wound by an 
assistant, who presses upon it with both hands applied 
over the anterior abdominal wall. The fatty capsule is 
well opened up. Often very considerable diflficulty will 
be experienced in fixing an unusually mobile oi’gan. 

The posterior surface of the "kidney in its capside is 
thoroughly exposed and brought into the wound. A curved 
needle charged with fairly thick kangaroo tendon is 
passed through the muscular and aponeurotic edge at the 
upper end of the wound, and then, carefully avoiding the 
peritoneum, is made to pierce the upper part of the kidney. 
The needle dips into the kidney substance for half an inch 
or less, and emerges from one to two inches from its point 
of entrance, so that the ligature gets a wide hold on the 
kidney. The needle is then passed through the opposite 
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edge of muscle, and the loop is held in a pair of pressure 
forceps. A second and third suture is similarly introduced 
below the first one, traversing the middle and lower parts of 
the kidneys. Four and even five such sutures may sometimes 
be employed. The patient is then turned almost into the 
supine position and the sutures are knotted securely one by 
one, without employing such force as would risk their cut- 
ting through. The Hdney tissue is very soft, and the 
sutures are readily made to cut through unless tied very 
gently. If necessary, one or more buried sutures of ten- 
don may be employed to close the wound in the muscles 
still further. 

There is no necessity to introduce the sutures deeply 
into the renal cortex, and there should be no risk of 
passing one into the pelvis or one of tlie calyces. The 
superficial part of the wound is closed with silkworm-gut. 
Drainage is not required. 

IV. — UrETERO-IiITHOTOMY. 

A calculus may be impacted at the junction of the renal 
pelvis with its ureter, at the vesical orifice, or at any point 
between these two. Hence no fixed rules can be laid down 
for its extraction. In the majority of cases the stone should 
be cut do^vn upon in the lumber region through an incision 
made as for nephrotomy, commencing at the angle between 
the erector spinse'and the last rib, and passing downwards 
to the iliac crest. The Eontgen rays should always have 
been used beforehand, and the position of the calculus ascer- 
tained as far as possible. The lower end of the kidney and 
the pelvis having been identified, the calculus is sought 
by palpation. If it can be detected in or near the renal 
pelvis, the latter is incised, care being taken to avoid any 
aberrant renal vessels (it is quite common to find one or 
more branches of the renal vessels passing ieliind the upper 
end of the ureter). A gush of urine ensues, and the finger, 
being introduced, will perhaps succeed in extracting the 
stone aided by pressure from below with the left hand. A 
small lithotomy scoop or forceps such as are used in 
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cholecj'stotomy may be required, and the forceps should 
have a secure grip to prevent the stone from slipping out of 
• tlieir grasp. 

Jf the calculus be fixed in the ureter too low down 
to allow of its being pushed upwards into the pelvis, the 
ureter should be incised in its long axis directly over the 
stone, which may be reached from the loin as low as 
the upper part of the iliac fossa. 

If, however, it is pre\dously known that a calculus 
is impacted within a few inches of the bladder, an in- 
cision should be made similar to that used for ligature 
of the common iliac arteiy. This incision is made just 
above and parallel to the outer half of Pouparfc’s ligament, 
curving upwards and slightly inwards when it reaches 
the level of the anterior superior spine. The abdominal 
muscles and transversalis fascia ai’e divided in this incision 
until the subperitoneal fatty layer is reached ; the peri- 
toneum is then gradually pushed inwards until the ureter 
is reached as it crosses the bifurcation of the common 
iliac ' artery. Its identification will probably be rendered 
easy by its distension with urine ; the distended part 
may measure two inches or more in diameter. Whilst 
his assistant presses aside the peritoneum, the operator 
opens the ureter longitudinally, and after the urine has 
escaped into a sponge held ready for it, he passes a bent 
pair of forceps down to grasp the stone. If the patient 
be a woman, the manipulation will be much aided by 
the index finger of the opposite hand in the vagina 
pushing upwards and steadying the stone. The stone is 
usually elongated, with its long axis, of ^course, in the 
line of the ureter. Should the patient be thin, the ureter 
will probably be reached with ease, and the extraction of 
the stone may present no difficulty. Far otherwise is it 
if the patient be stout, for the search for a small calculus 
at the depth of some eight inches of fat from the surface, 
whilst venous oozing is eontinuous, may tax the resources 
and patience of the operator to the utmost. 

It is needless to say that under such unfavourable' cir- 
cumstances no attempt should be made to suture the wound 
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in the renal pelvis or ureter ; but in ordinary cases this 
may be done with success, and such suturing should be 
^ employed as a routine measure. In any case due pro- 
vision should be made for di'ainage of the wound. 

In order to expose the greater part of the ureter 
from the renaL pelvis down to near the bladder, a very 
long incision (lumbo-ilio-inguinal) is advocated by Mr. 
H. Morris. This incision commences under the last rib, 
passes forwards and downwards across the ilio-costal space, 
curves round the iliac crest one inch to the inner side 
of the anterior superior spine, runs parallel with Pou part’s 
ligament, and ends nearly at the external abdominal 
ring. 

The peritoneum must on no account be opened, and 
the spermatic vessels in the male, the ovai’ian in the female, 
must be carefully avoided. If an impacted stone be 
detected it should, if possible, be pushed upwards into the 
dilated portion of the ureter, which is then incised. After 
the removal of the stone, the incision in the ureter is closed 
by sutures. 
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Operation for Strangulated Hernia. 

Instmiiiciits required. — A scalpel and hernia 
knife j dissecting forceps ; fine-toothed forceps ; pressure 
and artei'y forceps ; blunt-pointed bistoury ; hernia direc- 
tors ; blunt hooks ; needles ; scissors ; sutures. In the 
event of its being necessary to resect a portion of the pro- 
lapsed intestine, clamps, intestinal needles, and suitable 
sutures should be at hand. 

The hernia knife should be as simple as possible, and 
should have a short cutting edge. “ Guarded knives,” 
“ herniotomes,” a^d other complex instruments for dividing 
the stricture, should be avoided. 

1. Exposure aud Opening' of the Sac. — An in- 
cision is made over the neck of the sac, and as a rule in 
the long axis of the tumour. This incision should be placed 
as far from the genital region as possible ; thus in the case 
of inguinal hernia it should not encroach on the scrotum. 
The various layers between the integument and the sac are 
divided by clean and precise cuts that involve the whole 
length of the incision. Any vessels that are liable to be 
divided ai’e secured with pressure forceps. 

There is no need to use a director in dividing the tissues 
which cover the sac, and that dangerous instrument can very 
well at this stage be dispensed with. 

It is needless to say that the various precise anatomical 
coverings of the sac cannot be identified as they are divided. 
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The subcutaneous tissue can of course be recognised, and in- 
the inguinal region the intercoluninar fascia and the cre- 
masteric fascia can often be made out ; but beyond this the 
surgeon will be but little reminded of the coverings which 
are so elaborately displayed in the dissecting-rooni. 

The sac, when well exposed, has usually a distinct 
capsule-like outline, its walls are tense, and when they are 
thin, the blood-stained fluid contained therein, or the purple 
gut, may give to the structure a bluish aspect. In a thick- 
walled sac, this somewhat characteristic bluish tint- may be 
entirely absent. 

The sac is best identified by the fingers, rather than by 
the eyes. As the hernia is laid bare, the surgeon should 
fi-om time to time pinch up the coverings yet left undivided 
between the finger and thumb, and estimate their thickness. 

Any attempt to demonstrate the sac by counting the 
supposed anatomical layers that are divided in exposing it is 
almost sure to be fallacious. 

The sac, having been identified, is well exposed, and its 
neck is well cleared. 

Before opening the sac, the operator pinches up a minute 
portion of the wall between his finger and thumb, in oi'der 
_to estimate its thickness and to demonstrate that it is clear 
from attachments to the contents of the sac. A like fold in 
the sac wall is then picked up by dissecting forceps and 
opened by means of a scalpel, the blade of which is held 
nearl}'^ flat. The operator pulls the little fold of sac away 
from the bowel as he makes the division. When' once an 
opening is made, it is readily enlarged by means of a 
blunt-pointed bistoury, or blunt-pointed scissors. The sac 
should be cleanly opened, and not torn open. The operation 
up to this point should be carried out by careful incisions, 
and not by tearing. 

2. Division of tlie Stricture, and tlie Treat- 
ment of the Contents of the Sac. — ^The exposed 
bowel is carefully examined and its treatment deter- 
mined upon. _ The less it is handled the better. If it 
be in a condition suitable for reduction, the next step will 
be to divide the sti-icture. The neck of the sac is examined 
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with the point of the left forefinger, and the density of the 
stricture and the best point for introducing the hernia knife 
is determined upon. The finger must be used gently. There 
must be no attempt made to dilate the stricture with the 
finger, or to force the finger through the constricted aper- 
ture. The part of the bowel that usually suffers most in 
strangulated hernia is the part directly embraced by the 
stricture, and this is the part that tvill be crushed and 
bruised if persistent attempts be made to force the finger 
into the stricture. 

The forefinger lies with the nail towards the bowel, and 
the most the surgeon does is to make clear a point at which 
the hernia knife can he inserted. The finger is the best 
director : the hernia knife is passed along it with the blade 
flat against the finger. The point of the knife at last 
reaches the pulp of the finger that is pressed against the 
stricture, while the nail lies against the bowel. The point 
of the knife is passed, still on the flat, beyond the finger and 
into the ring. It is then turned with its edge towards the 
stricture, and by a slight movement of the blade the stric- 
ture is divided. 

The left forefinger, or in case of a tight neck to the sac 
the little finger, acts throughout as a guide. It is retained 
in position after the knife has been withdrawn, and is then 
employed to ascertain that the division of the stricture has 
been sufficiently complete. 

The knife is used with a gentle sawing movement ; and 
with regard to the edge, it is better for it to be too blunt 
than too sharp. 

In many instances the finger cannot be entirely relied 
upon, and a director must be used. This e.specially applies 
to cases where the neck is deeply placed, where the stricture 
is narrow and tight, and where a place for the introduction . 
of the hernia knife cannot be made out by the forefinger. 

The choice of the director employed must depend upon 
the habit of the operator and the nature of the case in hand. 
It is introduced with the right hand, guided by the left 
forefinger, and must be most carefully manipulated. The 
left forefinger and the director are employed in exactly the 
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same manner and relation as the forefinger and the 
knife. 

When once the director has been passed through the 
stricture, and is in place, it is held in position with the 
left hand, while the hernia knife is used in the right. 

The knife must be cautiously introduced. It is possible 
for the bowel to overlap the director and the knife, and to 
be cut by the movement of the blade. When the bowel is 
in clanger-, it should be pr-essed aside by the assistant with 
his finger or a small sponge held in a holder. It is well to 
have but a very limited cutting edge, and to see that the 
whole of the cutting edge is -well w-ithin the stricture before 
the division is attempted. 

After the knife has been withdrawn, the stricture may 
be further dilated with the director, which is forced against 
the divided fibres, and therefore away from the bowel. 

It should be a- rule to endeavour to make as slight a 
division of the stricture as possible, such a division as will 
allow of the gut being reduced, and no more. 

The loop of bowel should now be gently drawn down and 
the constricted part examined, since it is here that the in- 
jurious efiects of the strangulation may be most manifest. 

' The next step is to reduce the gut, the fibrous and mus- 
cular structures around the hernial orifice being relaxed as 
far as possible. In inguinal and femoral ruptures this is 
effected by flexing the thigli upon the pelvis. An attempt 
is then made to squeeze the bowel by a kind of kneading 
movement with the thumb and fingers through the 
opening. 

The manipulation must be of the gentlest, and the 
surgeon must be prepared to exercise considerable patience. 
If the coil will not return by pressure applied at one ex- 
tremity, it may yield by pressure applied at the other end 
of the loop. » 

In some cases of difiiculty, the reduction is rendered 
easier if the margin of the hernial orifice is held up by 
means of a small blunt hook introduced into it, or bv two 
pressure forceps grasping the opened sac and straightening 
its nock. This especially applies to large inguinal hernim. 
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In other cases more bowel may be drawn down from tlie 
abdomen, and the reduction may then be dii-ected in the 
line in whicli the withdrawal of the intestine appears to be 
the more easily effected. 

If the bowel be much distended, that part nearest to 
the i-ing can often be emptied of some portion of its con- 
tents by judicious manipulation. 

Any flakes of lymph that may be disturbed in handling 
the gut should be washed away witli warm sterile water. 

After the reduction the finger should be passed through 
the ring into the abdomen, to make sure that all is clear. 
The sac is now washed out. 

If any omentum exists in the hernia, it must be dealt 
with as its condition demands. 

If it appeal’s healthy, is small in amount, and is quite 
free from adhesions, it may be reduced. Nothing better 
can be done for it. In the majoi’ity of cases, however, it 
wUl need to be removed. It will be found to be altered in 
structure, to be inflamed, or to be matted into a granular 
kind of mass, or to be adherent. 

Small portions may be ligatured en masse with one cat- 
gut ligature, and then cut off. Larger portions are most con- 
veniently dealt with by passing a series of loops of catgut 
by means of an aneiu’ysm needle, each loop enclosing ope or 
more omental vessels. Fine catgut may be used, but each 
loop must be securely knotted, a treble knot being the 
safest. When the expanded portion of the omentum has 
been excised below the ligatures the latter should be in- 
spected and cut short before returning the stump into the 
abdomen. The risk of a ligature slipping is avoided by 
making each include only a small part of the omental neck. 

It is well to remember that, however large the profci’uded 
mass may be, it will have a comparatively slender neck. 

The reduction of the stump of the omentum should be 
in every case complete. It should be retui’ned quite free 
into the abdomen. No part should be left either in the 
sac or in its neck. 

3. Ti’catmciit of tlie Sac and Closure of the 

Wound. — In very severe cases, in which the patient 
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is already much exhausted, and in which it is desirable to 
complete the operation with as little delay as possible, the 
sac may be left as it is, and the wound closed. 

In cases of a less extreme degi’ee, in which no com- 
idication exists that opposes the measure, the sac may be 
dealt with according to one of the methods of “ radical cure.” 

In the majority of cases the simpler the measure the 
better. 

The wound having been well washed out, and any 
redundant skin removed, the margins of the incision are 
united by sutures. 

4. Ti’catmcut of Complications. — When the 
Intestine is Adherent to the Sac . — Adhesions of the bowel 
to omentum are readily enough dealt with. The omentum, 
if it cannot be peeled oflF from the intestine, is cut away 
with scissors until only the slightest trace of it is left still 
attached to the gut, which can then be reduced. 

Adhesions of the bowel to the sac may, when slight 
and recent, be broken down with the finger or a flat 
director j Avhen, however, they are of old standing and 
extensive, their treatment becomes a matter of some diffi- 
culty. These examples of extensive and firm adhesions 
are for the most part met with in old umbilical or scrotal 
hernia3 of large size, which have been for many years irre- 
ducible, and have perhaps been more than once inflamed. 

The “ breaking- down ” of such adhesions must be a 
matter of infinite care, as the bowel is, as a rule, more 
readily torn than is the wall of the sac. 

]\Iany of the adhesions can be 'divided with scissors or 
a scalpel, and some may be torn throi^gh after partial 
division. 

B. ir/iC7i the Gut is Gangrenous . — Mueh has been 
written upon the subject of the treatment of gangrenous 
intestine in hernia, and very remarkable diferences of 
opinion have been expressed upon the question. It would 
be out of place to enter into a discussion of this subject, 
or to consider minutely the physical signs that may dis- 
tinguish intestine which is gangrenous from that winch may 
still recover. 
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If the bowel, when exposed, be in what may be termed 
a doubtful condition, it had better be reduced into the 
abdomen. It is in a more favourable ' position for recovery 
within the peritoneal cavity than within the inflamed sac. 
Before replacement, the parts concerned should be well 
washed with an antiseptic solution. Such a coil of bowel 
seldom travels far from the hernial ring. The sac should 
be left open, and a drainage-tube of large size be intro- 
duced. If the gut at a later period gives way, it will do 
so gradually; and as adhesions ai-e rapidly formed, the 
intestinal contents will escape along the course of the open 
sac. Whatever theoretical objections may exist to this 
procedure, practice has shown that it may be safely cai-ried 
out, assuming that it applies to bowel which is not actually 
gangi'enous, but in a condition which may be termed doubt- 
ful. It is remarkable to what an extent these loops of 
“ doubtful ” iirtestine recover. 

If the bowel, when exposed, be found to be gangrenous, 
two courses are open to the operator : — 

(1) The stricture maybe divided, and the gangrenous 
bowel resected. 

In caiTying out the resection, either an artificial anus 
may be established, which can be closed by a subsequent 
operation, or the divided ends of the gut may be at once 
united and returned into the abdomen. The union may 
be effected by means of a double row of sutures, or by 
Murphy’s button • by preference the former, if the patient 
be in a condition to bear ^he lengthy operation. ' 

(2) The sac having been well opened up and well 
washed out with an antiseptic solution, the bowel is left in 
sitib after having been incised. The parts are well dusted 
with iodoform, and means are taken to provide the most 
efficient drainage. Several surgeons of eininence advise 
that in these cases the strictui'e should be divided, and 
that the gut should be left in situ, having been first 
secured by means of two (Iv three silk stitches passed 
through the serous and muscular coats, and then fastened 
to the skin. The objection to this plan is that the ab- 
dominal cavity is opened up and exposed to infection from 
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the putrid contents of the sac. A harrier of lymph will 
have already shut off the gangrenous segment, and this 
pi’otective barrier is broken down. Should the bowel be 
in a doubtful condition, the plan last described may be 
advisable ; but when it is actually gangrenous, it does not 
appear to have much to recommend it. It has been urged, 
also, that if the stricture be not divided, the intestinal 
obstruction is not relieved. This ai’gument in favour of 
dividing the stricture is, however, not supported by expei’i- 
ence. It will be found that Avhen gangrene has set in, 
nearly all tension is taken off from the parts, especially 
when the gas and cedematous effusion which attend the 
process are evacuated by an incision ; and it is usual to 
observe faecal matter at once escape when the putrid bowel 
is incised. 

If there be no immediate e.scape of the intestinal con-' 
tents, such discharge wifi take place as soon as the swelling 
of the parts has subsided, as a result of the incision of 
the gut. 

c. When the Intestine is Wounded . — The bowel may be 
accidentally wmunded w'hen too rash a divi.sion of the 
superficial parts is made, wdien adhesions exist between the 
gut and the sac, when the altered gut is mistaken for tlae 
sac, or when the loop of bowel comes into accidental contact 
•with the edge of the hernia knife as it is being passed 
through the stricture. 

The opening made should in each case be closed by 
means of Leinbert’s suture, the loop of gut should be re- 
turned into the abdomen, and if the wound has been 
extensive, it will be as -well to leave the sac open, and to 
introduce a large drainage-tube, in case the intestine should 
give w’ay at a later period. 

THE OPERATION AS APPLIED TO PAETIC0LAR HERNIiE. 

1. Tiigiiinnl Ilci-nia. — The patient having been pre- 
pared in the manner already described, an incision is made 
over the centre of the tumour, and in the long axis of the 
tumour, and is so arranged that the centre of the wmund 
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will about correspond to the external ring (Fig. 111). It 
is rarely necessary to encroach upon the scrotum, and the 
incision need not come below the pubis ; it will then be 
easy to keep the wound aseptic and protected by the 
dressing. The cut may at first be some inch and a half 
in length, and may be enlai-ged subsequently if required. 

The sac is exposed j the only layers of tissue which 
will probably be recognised are the intercolumnar and the 



cremasteric. The superficial external pudic artery will 
probably be severed in dividing the subcutaneous tissues. 

The sac is opened and the contents are dealt with in 
the manner already described (page 405). In dividing The 
stricture the knife should be made to cut in a direction 
upwards — i.e. parallel with the median line. 

To relax the parts about the inguinal ring as the bowel 
is being reduced, the thigh should be a little flexed upon 
the abdomen, and should be at the same time a little 
adducted and rotated in. 

In the case of a large scrotal hernia, any redundant 
skin may be excised. 

After the wound has been closed, the dressing is 
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applied, and is fixed in place by means of a spica bandage, 
which should be applied while the thigh is in the position 
of flexion. 

When the limb is brought again into the extended 
posture the bandage is drawm tight. 

2. Femoral Hernia. — The usual preparationshaving 
been made, a vertical incision is made along the inner side 
of the tumoxir, and is so placed that the centre of the cut 
will about correspond with the upper border of the 
saphenous opening. The wound will be at fii-st about one 
inch and a half in length, and may be enlarged as required. 
The exact position and extent of the wound must depend 
on the individual case, but the further from the genitals it 
is placed the more easily will asepsis be obtained. 

As a rule, no vessels of any note are divided in exposing 
the sac. 

The opei’ation is completed in "the manner already 
described (page 405). 

The stricture is usually formed by the margin of 
Gimbernat’s ligament, and should be divided by cutting 
upwards and inwards — i.e., towards the median line. 

In reducing the bowel the thigh should be a little flexed, 
adducted, and rotated in. 

A similar spica is applied to that used in inguinal 
hernia. 

3. Umbilical llcviiia. — In addition to the instruments 
already enumerated, the surgeon should be provided 
with ivory spatulaa, curved needles in handles, and 
large curved needles. 

The patient is prepai-ed as for an abdominal section, 
and the general disposition of those concerned in the 
operation should be the same as is observed in that 
procedure. The surgeon will always stand to the patient’s 
right. 

Nearly the whole of the shin involved in the protrusion 
is now marked off by means of an elliptical incision, the 
long axis of which will correspond to the median line. The 
incision will extend, indeed, on to the median line above 
and below the swelling ; and as it crosses the tumour it will 
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traverse its wall on either side, but a little way from its 
base. The incision is sucli as would be made to remove a 
pendulous tumour of like dimensions situated in the midst 
of compar.atively lax tissues. 

The first incision is only skin deep, and the hernia 
must be moved from one side to the other with the left hand 
as occasion requires. 

The surgeon now deepens the wound on one side of the 
base of the mass, and, by cutting through the subcutaneous 
tissue, aims at exposing the aponeui'osis of the abdomen a 
little way beyond — i.e., to one side of the neck of the rupture. 
To efiect this, such skin as covers the base of the protrusion 
is turned back. When once the aponeurosis is reached, 
it is followed all round the stalk of the tumour by deepening 
the incision. When this has been done, the hernia, covered 
by perfectly undisturbed skin, will be entirely isolated from 
all the tissues outside the abdomen, and will be attached 
only by its neck. The neck must be well cleared, and the 
aponeurosis which bounds it, and which, therefore, forms 
the margin of the hernial orifice, must be laid quite bare. 

The sac may now be opened at any convenient spot 
where it can be proved to be free from adhesion to its 
contents. The contents are exposed and are dealt with in 
the manner already described. Adhesions are divided, the 
bowel is freed, and, if in sound condition, is reduced into 
the abdomen. Befoi’e this can be done, the hernial orifice 
will need to be divided j and this can be effected by enlai’ging 
the opening above and below the neck of the sac in the 
median line with a probe-pointed bistoury. This division 
may be extraperitoneal. After the gut has been replaced, 
the omentum is excised, or dealt with in a manner suited 
to its condition. 

The omentum is best ligatured and cut through where 
it emerges from the abdomen, without regard to its adhesions 
to the sac. By this method considerable time is saved in 
the operation. 

The sac is at last emptied, and the hole leading into 
the abdomen is then plugged with a large Turkey sponge 
secured in a holder. 
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The next step is to excise the whole of the sac and its 
coverings, including the elliptical portion of the skin, down 
to the level of the aponeurosis. This may he effected with 
the scalpel at one sweep. 

The margins of the ring are now freshened, as in plastic 
operations involving the skin, and the opening in the 
aponeurotic part of the abdominal parieties is closed by 
sutiu-es. These buried sutures should be of silk or of strong 
kangaroo tendon. They may be introduced on a curved 
needle in a needle holder. Before they are inserted, the 
sponge should be removed and be replaced by the end of an 
ivory spatula, which will serve to protect the intestines from 
injury. As -many sutures as possible should be introduced 
before any are tied. They must be closely placed — four to 
six to the inch — and must include the whole thickness of 
the aponeurosis and the peritoneum. 

' The operation is concluded by suturing the skin and 
subcutaneous tissues with silkworm-gut. The wound is 
entirely closed, and no drainage tube is required. The 
dressing of the wound and its subsequent treatment are 
conducted upon the lines observed in other abdominal 
operations. 
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Opehatjoj^s roB the Radical Cvue of Seiinia, 

Insti'iiincnfs i'cqiiirc<1. — Blunt hooks; scissors; 
scalpels; pressure forceps; dissecting and fine pointed 
forceps ; curved and straight needles ; needle-holders, etc. 
Special mounted needles (of the pattern designed bj Sir "W, 
Macewen and others) are sometimes used, but they are 
usually made too clumsy and blunt at the points. A simple 
long needle mounted 'on a holder and shai’p-pointed is use- 
ful. It should be slightly curved on the flat. For intro- 
ducing the deep stitches, ordinary fully-curved needles will 
be found more convenient than any special form. It is most 
important that all sutures, whether they are to be buried or 
not, should have been rendered perfectly aseptic. For the 
deep sutures there is nothing to equal kangaroo tendon 
which has been preserved in 1 and 20 alcoholic solution of 
carbolic acid, and which before the operation is placed in 
cold sterile water to remove the antiseptic agent. 

The Incision, etc. — The whole of the pubic I’egion 
having been shaved and carefully disinfected beforehand, the 
skin over the inguinal canal is finally cleansed with an 
alcoholic solution of carbolic acid or biniodide of mercury, 
ajid then dried with sterilised pads. The penis and scrotum, 
thighs, and upper part of abdomen are protected with dry 
sterilised towels. Only the region just above Poupart’s 
ligament requires to be exposed, as the incision is placed 
here whether the hernia may have descended to the bottom 
of the scrotum or not. 

The operator feels for the pubic spine, identifies tlie 
external ring and Poupai't’s ligament, and then proceeds to 
make a linear incision which commences over the ring and 
runs for thi’ee or four inches parallel to and above the 
ligament (Fig. 112). 
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This incision goes straight closvn to the external oblique 
aponeurosis, which is the first landmark recognised j when 
it is exposed, the handle of the scalpel should be used to 
clear both the external ring and the aponeurosis upwards 



Fig. 112.— HADIOAL CUKE OF HERNIA, 

Incision over the left inguinal canal, ending below at E.E, the external 
ring. The weak portion of the aponeurosis is shaded ; the dotted 
line passes through this and indicates the cut made in the extei-nal 
oblique. S.E, Superficial epigastric vessels divided. 

and downwards. In making this incision the superficial 
epigastric vessels and perhaps the superficial exteimal pubic 
ones are divided, and should be at once secured with pres- 
sure forceps. These forceps should be held up by the 
assistant, as they serve as excellent retractors. Towards 
the end of the operation these small arteries and veins may 
o 
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be tied with catgut. In the groat majority of cases the sur- 
geon will incise the external oblique from one inguinal ring 
to the other, but whether this be done or not the cremasteric 
covering of the cord must be opened in order that the 
hernial sac ma)’ be reached. The sac is almost invariably 
found in front of the main structures in the cord, and, if 
empty, is distinguished by its white colour and well-defined 
edge from the connective tissue, etc., which surrounds it. 

Blctliocl of Dealings wifli the Hernial Sac. — Two 
rules maj' be laid do^vn : First, the contents of the sac 
must be wholly returned within the abdomen ; second, the 
sac itself must be isolated right up to the internal ring. 
With regard to the contents, but little difficulty is usually 
met until in reducing intestine. In some exceptional cases 
of hernia of the coecum or sigmoid flexure it may be neces- 
sary to dissect oft' adhesions to the posterior wall ; but any 
small intestine is readily returned and prevented from pro- 
truding during the further step by sponge pressure. 
Occasionally the bladder pi-ojects into the hernial sac on its 
inner side, and special caution should be exercised lest it 
should be opened during the dissection — an accident which 
has happened in many cases. 

]\Iuch more frequently the omentum gives trouble, owing 
to its adhesions or to its local hypertrophy.* It is essential 
that the omentum should be freed completely, and, if 
necessary, the protruding part is excised after securing its 
neck by several catgut ligatui’es. This should be done 
slowly and carefully, as in several instances death has 
followed the slipping of a ligature from the omental pedicle. 
The omentum should never be used to plug the hernial orifice 
(as recommended by some writers), since it not only favours 
recurrence, but may cause trouble by dragging down the 
transverse colon and stomach, or eyen lead to fatal intestinal 
obstruction. 

* In dealing with adherent omentum it is often best to disregard 
the lower adhesions, and commence with the pedicle, where they will 
probably he absent. 4.fter ligature and division of this the omentum 
in the sac can be removed in one piece with the latter. This method 
is still more useful in umbilical hernia. 
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It is further important that the ligatures should not 
be placed too close to the large intestine, and that they 
should be thoroughly aseptic. Peritonitis has been known 
to result from the application of an infected ligature to 
the omental stump. Pine catgut, very securely knotted; 
answers best, and when the operator is satisfied that there 
is no bleeding from any vessel in the omental pedicle the_ 
latter is gently pushed up into the abdomen. After its 
return it is a good precaution to introduce a small sponge 
on a holder tlu'ough the internal ring to make sure that 
there is no hfemorrhage. 

The sac is now isolated from the cord ; the higher up 
this is commenced the easier it is to efifect. The spermatic 
vessels and the vas deferens are, as a rule, spread out 
around the sac, especially on its posterior aspect. In con- 
genital hernim they may project into its interior covered by ' 
a fold of peritoneum. Their separation is mainly accom- 
plished with forceps, which are used to peel off the vessels 
without actually taking hold of them. The left index 
finger introduced into the sac will facilitate the procedure. 
The separation is effected transversely to the neck' of the 
sac. When once this is done, the constituents of the cord 
can be readily detached in an upward and downward 
direction. 

If the hernia be of the congenital form the lower end 
of the sac is sewn up with fine catgut so as to complete 
the tunica vaginalis. In an adult, if the sac extends 
down into the scrotum it is unnecessary to follow it there. 
The upper part only should be isolated and divided. In 
many cases, however, the whole sac is freed up to the 
internal ring by blunt dissection, the position of the ring 
being recognised by the deep epigastric artery and vein. 
The procedure introduced by Macewen of folding up the 
sac and making a pad, which is kept in place by a deep 
suture, is rarely employed, and does not appear to have any 
special advantage. One of the following methods is to be 
adopted in preference : — 

1. The sac is ligatured as high as possible with catgut 
or kangaroo tendon, which for security may be passed 
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througli its nock and tied ivitli tlie Staffordshire knot. The 
ends are cut short, and the stump left to itself. 

2. The sac being ligatured in the manner described, 
each end of the ligature is successively threaded on a 
mounted needle Muth its eye close to the point. Guided 
by the left index finger, the needle is made to transfix the 



P.Ii., Poiipart’s Ligament ; o, Spermatic cord. The stump of the sac fs) 
has been twisted and brought through a small opening made in the 
muscles, where it is fixed by two deep sutures which are shown not 
yet secured. The dotted area W indicates the thin portion of external 
oblique aponeurosis which is divided if the canal be opened up. 


transversalis and oblique muscles at two adjacent points at 
least an inch above and to the outer side of the internal 
ring. The threads, being drawn through on the superficial 
aspect of the muscles, are now tied together so as to fix 
the stum]} away from the inguinal canal. It will be 
understood that the stump of peritoneum is not itself 
drawn through the abdominal wall, but simply anchored 
behind the latter, well away from the site of its former 
protrusion. 



421 


OHAP. n.J RADICAL CURE OF HERNIA. ■ 

3. The Fac is held by pressure forceps and twisted on 
its long axis several times. The left index finger is passed 
upwards along the canal under the oblique and transversalis 
muscles, and a small incision made over its tip so as to 
allow a pair of forceps to be introduced from without 
inwards. The forceps are then opened and made to grasp 
the twisted sac, which is now drawn through the opening 
and securely fixed there by tendon stitches, which maintain 
the torsion (Fig. 113). It will be understood that the 
opening is placed well to the outer side and above the 
internal ring, that it is completely plugged by the twisted 
sac, and that the superfluous portion of the latter is cut 
away. 

XJnless the sac be unusually thick, this method is a very 
good one, and no recurrence ever takes place at the site of 
the small incision. The advantage of torsion in tightening 
up the peritoneum in this region has been especially ' 
pointed out by Sir Charles Ball of Dublin and Prof. Kooher 
of Berne. 

4. In a few cases where the abdominal opening of 
the hei’nia is exceptionally wide, it may be -advisable to 
sew it up with catgut instead of ligaturing or twisting the 
sac. This applies to ventral as well as to ordinary inguinal 
hernise. 

It is doubtful which of the first three 'methods given 
above is really the best, though personally we incline to the 
third, which includes torsion with high ligation for most 
cases, the chief exception being those in which the sac is so 
thick that it would be difiicult to bring it through any 
small incision in the muscles. • 

Ulclliods of NnrroAvingr or Obliterating^ the 
Inguinal Canal. — Three methods will be described : — 

1. Suturing the conjoined muscles to Poupart’s 

ligament with replacement of the cord in the 
inguinal canal (Bassini’s method). 

2. Suturing the conjoined muscles to Poupart’s 

ligament in front of the cord. 

3. Complete obliteration of the inguinal canal. 
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In young children and adults in whom the inguinal 
canal has not been stretched by the frequent descent of a 
hernia — in other words, those in whom the parts are normal 
but for the presence of a congenital pouch of peritoneum — 
it is only necessary to deal with the sac in the manner 
described. 

But in most cases where the radical cure is required it 
is ad^dsable that the canal should be narrowed, and con- 
siderable changes in the methods of doing this have been 
made during the last ten or fifteen years. Formerly 
naiTowing sutures were placed in the external' ring alone, 
or with the addition of one or more which drew the con- 
joined tendon ov'er towards the external oblique in front of 
and above the cord. To place these stitches correctly 
without exposing the deep muscles by slitting up the 
external oblique is a difficult matter, and the external ring 
is not really at fault in the production of a hernia ; it is, 
moreover, easy to narrow this opening too much with 
injurious efiects upon the circulation through the cord. Of 
the three methods described, one includes the obliteration 
of the inguinal canal, the other two its narrowing at the 
upper end. It is both unnecessary and impossible to 
describe the host of modifications to which vai’ious surgeons’ 
names have been attached. 

1. Method of Suturing the Conjoined Muscles to Pou- 
part’s Ligament with Replacement of the Cord in the 
Inguinal Canal . — The aponeurosis of the external oblique 
is divided pai-allel to and above Poupart’s ligament from 
the external ring to a point just above the internal ring. 
The cord is thus exposed suiTounded by the cremasteric 
fibres, and the lower edge of the internal oblique muscle is 
clearly defined as it arches over the cord, -The latter is 
then lifted mainly by blunt dissection from its bed, and at 
the same time the inner surface of the external oblique is 
defined and cleared both upwards and downwards, so 
that the strong band which forms Poupart’s ligament is 
thoroughly exposed. The cremasteric layer is then opened 
so that the sac can be isolated and dealt with by one of 
the methods already described. Any surrounding fat may 
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well be removed, bu ’ess a varicocele exists, it is un- 
necessary (as sometimes advised) to excise any of the veins 
of the cord. The cord is lifted up by two blunt hooks, 
which are held by an assistant, and a series of interrupted 


sutures of kangaroo 
tendon is passed 
through the lower 
edge of the muscles 
that go to form the 
conjoined tendon, 
and through the 
inner edge of 
Poupart’s ligament 
(Fig. 114). These 
sutures are intro- 
duced in a series 
before any one of 
them is tied. Tliey 
all lie beneath the / 
cord, and care / 
must be taken in 



passing the cux-ved 
needle through 



Poupart’s ligament 
that tlie iliac ves- - 
sels are not inter- 
fered with. By 
securing these 
sutures the internal 
ring is narrowed. 
The cord is now 



Fig. 114.— EADICAL CURE OP HERNIA. 

The aponeurosis of the external oblique has been 
divided. Three deep sutures (1, 2, 3) have 
been passed through l.o, the internal oblique, 
the transversalis, and Poupart’s ligament. 
E.o, External oblique. The spermatic cord 
has been jnirposel.v omitted in this figure for 
the sake of clearness. 


replaced and the 

two edges of the cut e.xternal oblique are sewn together again 
over the cord. The ilio-hypogastric nerve must be avoided, 
or, if preferred, it may be resected. Finally, any subcutaneous 
vessels which have been held in pressure forceps are 
ligatured with fine catgut if necessary, and the wound is 
closed in the ordinary manner with silkworm-gut sutures 
without drainage. A sterilised dressing is applied with 
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firm pressure, wJiilst the tlfigli is kept somewhat flexed. 
It is rarely necessary to remove tlie spica bandage until the 
tenth day, when the silkworm-gut sutures are removed and 
a pad and bandage reapplied. At the end of a fortnight 
to three weeks the patient may be allowed up. No truss 
should be worn. 

The method just described is not applicable to all cases. 
In some the conjoined tendon is poorly developed, and in 
some it can only be fixed to Poupart’s ligament with 
difficult 3 ^ This implies subsequent tension and strain when 
the patient uses his abdominal muscles. 

2. Method of Suturing the Conjoined Muscles to Pou- 
part’s Ligament in front of the Cord . — By the previously 
described method the surgeon narrows the upper opening 
of the inguinal canal to any desired degree, but it is not 
suitable for all cases, owing to the difiiculties of bringing 
down the internal oblique and transversalis muscles to 
Poupart’s ligament without undue tension. The following 
method avoids this ; it consists in “ restoring the valvular 
action " of these muscles bj'' giving them a lower attach- 
ment in front of the cord. It is, in fact, Sir William 
hlacewen’s original operation performed after the canal 
has been laid open, and has therefore the advantage that 
the sutures are passed with greater ease and certaintJ^ 
It is unnecessary to open up the external ring, though 
whether this is done or not is a matter of small importance. 

It is assumed that the external oblique has been divided 
parallel to Poupart’s ligament, that the lower edge of the 
conjoined muscles where they arch over the cord has been 
thoroughly exposed and isolated, and that the hernial sac 
has been dealt with in the manner described above. The 
lower portion of the external oblique, including the external 
pillar of the ring, is now held up with forceps, and a 
curved needle carrying a strong piece of kangaroo tendon 
(some surgeons use stout catgut, others silk) is passed from 
without inwards through the external oblique just above 
Poupart’s ligament. The needle is then made to traverse 
the lower edge of the conjoined muscles fi'om within — i.e., 
from their abdominal aspect — and back again, a quarter 
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of an incli nearer the middle line. It is now passed through 
the external oblique the same distance from the original 
point of entrance. 

Thus the so-called mattress suture is completed ; the 
needle is released, and the two ends of the suture are held 
in a pressure forceps until ready for tying. A second and 
a third loop of suture are then introduced in the same way, 
all of them passing in front of the cord, which need not he 
raised from its normal position in the canal. Two points 
must be attended to — the ilio-inguinal nerve must not be 
included in any of the sutures (as it is very apt to be), and 
the suture material must be perfectly aseptic and not too 
thick. 

The sutures are now tied and the lower edge of the 
muscles is thus brought down in front of the cord. It only 
remains to sew up the divided external oblique. 

A modification of this method, especially suitable for 
inguinal hernia in women, consists in passing a series of 
interrupted tendon or silk sutures'through the lower portion 
of the external oblique, then through the conjoined muscles 
from within outwards, and finally through the upper part 
of the external oblique. These sutures should be placed 
very near to each other, and as the external ring is ap- 
proached the external oblique only should be included. 

It is presumed that aseptic healing occurs. Under these 
circumstances the buried sutures may be relied on to last 
long enough for all purposes, whether kangaroo tendon or 
silk has been used. 

3. Comjjlete Obliteration of the Inguinal Canal , — The 
cord being freed from the internal ring down to the os pubis, 
and the sac having been dealt with, the cord is held forward 
by blunt hooks, and a series of sutures is passed through the 
edges of the external oblique, the internal obliq'ue, and the 
transversalis on the one side, and the lower part of the 
external oblique on the other side (Fig 115). The lowest 
sutures will pass only through the former pillars of the ring. 
Kooin must be left at the upper end for the cord, which is 
now placed on the outer surface of the external oblique. If 
necessary, one or two stitches may be passed above the new 
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’aperture for tlie cord, but it is a mistake to make this 
unduly narrow, as the circulation of the testis will be inter- 
fered with. There is no reason for the proposal to excise 
any of the spermatic veins unless there bo a coincident 
varicocele. 



Fig. H5.— RADICAL CURE OF INGUINAL HERNIA. {After Kelly.) 

Complete obliteration of inguinal canal by sutures. Tlie spermatic 
cord is held forward on a hook. 

The stitches should be placed close together^ and whilst 
some advocate silk as the material, we strongly recommend 
kangaroo tendon. When the latter material is used and 
due care taken as to asepsis, it is possible to perform a 
hundred successive operations for radical cure without the 
slightest trouble arising from a single stitch. The same can 
hardly be said if silk be used. 

A word of caution is necessary as to the deep epigastric 
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vessels. In passing the uppermost sutures it has happened 
that the epigastric artery has been wounded and most 
serious hremorrhage ensued, even necessitating ligature of 
the external iliac artery. It should also be noted that the 
lowest suture is not placed close to the os pubis, as the 
pillars cannot here be approximated, nor is it necessary to 
attempt it. 

In the female the round ligament may be disregarded 
and the canal obliterated completely. 

When raising the cord in the male by blunt hooks 
in order to pass the sutures, it should be remembered 
that occasionally thrombosis of the spermatic veins has been 
produced — an accident which may also follow undue 
narrowing of the aperture made for the cord. Beyond the 
formation of a hard lump above the testicle and possibly 
oedema of the scrotum, little harm is likely to result, but in 
one or two cases symptoms of pulmonary embolism have 
been recorded. Hence the operator should be careful to 
avoid undue traction on the spermatic vessels during the 
operation, and also to allow suflBcient room for their passage 
through the abdominal wall. 

After the sutures have been tied and cut short, and the 
cord has been replaced over them, three or four fine catgut 
ligatures are usually required for the superficial vessels. 
The skin wound is then seAvn up with silkworm gut. 

In congrciiital licrnia the sac is first isolated from 
the cord, and this is by far the most difficult part of the 
operation, since not only is the sac wall thin, but the 
spermatic vessels and the vas closely adhere to it, either 
projecting into or being spread out around it. 

NeA'^ertheless, by patient dissection Avith toothed forceps 
and fine probe, it is always possible to separate the sac from 
all the constituents of the cord at some point, and when 
once this has been effected it is easy to continue the 
separation upAAmrds and downwards. In young children 
the A\as deferens is a very slender structure, and may easily 
be divided if the knife be used during the separation of 
the sac. The latter process must be complete — i.e. no 
peritoneal coA^ering must be left on the cord, otherwise 
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recurrence of the hernia will probably take place. The 
isolated sac should now be divided transversely about an 
inch above the testicle. The lower part is formed into a 
tunica vaginalis. Tlie upper is pulled down as far as 
possible, and dealt with exactly as the sac of an acquired 
hernia, additional precautions being necessaiy to clear the 
cord at the internal abdominal ring. It is freed of its 
connections, and placed as a pad on the abdominal aspect of 
the circumference of the internal ring, or, better, twisted 
up and securely fixed by tendon or catgut sutures in a small 
aperture made in the oblique muscles above and to the 
outer side of the internal ring. 

Dressing: mid Aftcr-trcntmciit. — A drainage-tube 
is never required. A light dressing of sterilised gauze is 
kept in place by a spica bandage, firmly applied when 
the thigh is slightly flexed at the hip-joint. A piece of 
macintosh or other protective is secured over the whole in 
the case of young children, to avoid the chance of accidental 
contamination of the dressings from without. The dressmg 
is not disturbed for from ten to fourteen days, when the 
skin sutures are removed, unless a continuous catgut stitch 
has been employed, Avhich will not need removal. 

BADICAI. CURE OF FEMOPvAL HERNIA. 

The sac is first completely isolated up to the femoral 
ring. Should it contain adherent omentum, the latter is 
separated and returned within the abdomen. The neck of 
the sac is then transfixed by a mounted needle threaded 
with kangaroo tendon or stout catgut, the needle is with- 
drawn, and the ligature securely tied around the sac, which 
is then cut away below it. Each end of the ligature is then 
threaded on the handled needle, which is introduced from 
below upwards through the abdominal wall just above 
Poupart’s ligament, and the two ends are knotted together 
in front of the external oblique, so as to draw the pedicle 
away from the femoral ring. 

If the neck of the sac has but little fat around it and is 
therefore of slender proportion, it may conveniently be 
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twisted and fixed by sutures in a small aperture made 
just above Poupart’s ligament. In either case the passage 
of the ligatures or of the twisted sac through the lower 
edge of the abdominal wall is rendered easy and safe by 
the introduction of the left index finger into the femoral 
ring to act as a guide. 

As a rule, especially if the femoral ring be large, an 
attempt should be made to narrow the latter by sutures 
passing through Poupart’s and Hey’s ligaments in front, 
and the fascia over the pectineus muscle behind. During 
the introduction of these sutures the femoral vein on the 
outer side is carefully guarded with the finger. Some 
surgeons use two or more interrupted sutures ; others 
employ the purse-string method. 

Many other plans have been proposed for dealmg with 
the femoral ring. Thus a small flap of the external 
oblique aponeurosis has been ijirned down and sewn to 
the pectineal fascia, or a flap of the pectineus muscle 
has been turned up and sewn to Poupart’s ligament. The 
muscle, however, makes an unsatisfactory kind of shutter, 
and probably atrophies in a short time. The conjoined 
tendon is also sometimes draAvn down and sewn to the 
pectineal fascia. 

In most cases of femoral hernia, dealing thoroughly 
with the neck of the sac as high up as possible in the 
manner described suffices to produce a radical cure j but, 
provided that the ring can be narrowed by deep sutures 
u'ithout undue tension on the latter, it is certainly an 
additional safeguard to employ them. 
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Lateral and Median Lituotomy. 

I. LATERAL LITHOTOMY. 

The operations of lateral and median lithotomy, M’hich at 
one time held so important a place among surgical pro- 
cedures, have now almost vanished from modern practice, 
and have been replaced by lithotrity or litholapaxy to a 
very great extent. 

liEsti'iiiiiciits ciiiployccl. — The fewer the instru- 
ments employed, and the simpler they are, the better. 

I The following list represents the full series of instru- 
ments required: — Grooved staff; lithotomy knife; probe- 
pnded bistoury ; lithotomy forceps and scoop , lithotomy 
'tube ; sound ; probe ; pressure forceps ; syringe ; anklets. 
To these may be added a petticoated tube or tampon and a 
lithotrite. 

I Placing- of the Patient in Position, and Intro- 
dnetion of the Staff. — The ansesthetic is administered, 
and as soon as the patient is insensible the anklets and 
wristbands may be applied. The patient is now brought 
down to the end of the table until the buttocks are project- 
ing over the actual foot of the table. In this position, and 
(while the legs are hanging towards the floor, the staff may 
be introduced. As soon as it is in place, the knees are very 
carefully brought up towards the chest, and the patient is 
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fixed in tlie lithotomy position. It is vei-y undesirable .to 
introduce the staff Avhile the patient is lying fiat upon the 
table, and before any step has been taken to bring him into 
position. Tile rough movements necessary may cause the 
staff to damage the bladder or the urethra. If the staff bo 
introduced as above advised, all the rough movements are 
over, and nothing remains but to gently flex the thighs 
upon the pelvis. 

The assistant -who introduces the staff must not take his 
fingers off the instrument until it is finally removed from 
the bladder. 

The patient being in the well-known lithotomy position, 
the surgeon seats himself beyond the end of the table, his 
face being on a level with the patient’s perineum. 

The presence of the stone should have been verified by 
the staff, or by a sound previously introduced. 

Tlie staff is held quite pei’pendiculariy, and its concavity 
is drawn well up against the bony arch of the pubes. It is 
held rigidly and "'exactly in the median line. The assistant’s 
thumb is placed upon the I'ough handle, while his fingers 
grasp the shaft. There must not be the least rotation of 
the instrument to one side or the other. In this position it 
is held throughout the operation and until it is withdrawn. 
The assistant at the same time holds up the penis and 
scrotum, and sees that the perineal raphe is exactly 
vertical. 

The Operation. — First or SujjerJicial Incision . — 
Steadying the integuments of the perineum with the fingers 
of the left hand, the surgeon makes the first incision. The 
knife is introduced at right angles to the surface of the peri- 
neum, and at a point just to the left of the median raphe, 
and just behind the central point of the perineum — i.e., in 
the adult about one inch and a quarter in front of the anus. 
The knife is thrust in the direction of the staff, and its 
point may just hit the staff. This first movement is of the 
nature of a stab or a puncture. 

The incision is completed as the knife is withdrawn. It 
is carried downwards and outwards into the left ischio- 
rectal fossa, and ends at a point between the tuber ischii 
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iind the posterior part of the anus, and one-third nearer to 
the tuberosity tlian to the gut. 

The incision -will in the adult be Jibout tliree inches in 
length. It becomes graduall}’^ shallower and shallower as it 
proceeds outwards and backwards from the median line. 

Second or Deep Incision . — The left forefinger is now 
introduced into the wound and the staff felt for. This in- 
strument will be perpendicular in position, and well drawn 
up against the pubic-arch. 

The surgeon, keeping his ej^e upon the staff, to appre- 
ciate its position in the depths of the penneum, slips the 
knife along the back of the forefinger until it hits the 
groove in the stafi‘. 

There must be no doubt at this stage of the operation. 
The surgeon must he assured be^'ond question that he has 
found the groove, and that the knife occupies it. 

The knife is now pushed cautiously along the groove 
until it reaches the end of the staff and enters the bladder. 
The blade should be inclined laterally as it is passed along, 
and be kept parallel with the line of the surface wound. 

The incision made in the prostate will therefore be 
oblique, and directed downwards and outwards. 

An escape of urine and a sense of abruptly diminished 
resistance will announce that the neck of the bladder has 
been divided. 

Entering of the Bladder . — The left index finger is now 
introduced along the groove in the staff into the bladder. 
As soon as the surgeon is sure that he has his finger in the 
viscus, but not before, the staff is removed. The finger is 
then employed in dilating the neck of the bladder in all 
directions, and in ascertaining the size and situation of the 
stone. 

The opening made by dilatation will have to accommo- 
date itself to the size of the stone. 

The dilatation must be made in all directions, and not 
only in the line of the wound. 

Extraction of the Stone . — Without removing the left 
forefinger the surgeon introduces the lithotomy forceps 
along the upper or dorsal surface of the digit, and only 
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withdraws the finger when the forceps are well in the 
bladder. 

The stone is seized and removed. 

The line of traction in removing the stone should be in 
the line of the outlet of the pelvis. When the body is in 
the lithotomy position, therefore, the forceps must be drawn 
in a direction upwards and forwards. 

The bladder is finally explored with the finger for other 
calculi or for fragments. If any debris remain, such as may 
be broken from a phosphatic calculus, the viscus is washed 
out with the syringe or irrigator. 

JLateral Liittiotomy in Ciiilclrcn. — The operation ' 
in children is much modified by the anatomical conditions 
of the parts. The pelvis is I'elatively narrower than in the 
adult. 

The usual incisions are made ; the staff is reached, and 
a I'elatively free incision is made into 'the neck of the 
bladder. The deep wound is examined with the finger. 
A pair of dressing forceps is then introduced along the 
staff into the bladder, and, by opening the blades, the 
wound in the vesical neck is cautiously enlarged. 

The forceps are removed, and a probe-pointed director 
or common probe is then introduced into the bladder along 
the groove in the staff. The staff is withdrawn, but the 
probe or dii’ector is left in position, as a guide to the 
bladder, until the operation is completed. The finger is 
now introduced along the slender probe, and is slowly and 
cautiously wormed into the bladder. The stone may now 
be removed by appropriate forceps in the usual way, or its 
extraction may be effected by a scoop aided with the tip of 
the left forefinger, or the calculus may be worked out of 
the bladder by means of one forefinger introduced into that 
organ, and aided by the other fore^ger inserted into the 
rectum. 


II. MEDIAN LITHOTOMY. 

The Operation. — The method here described is that 
known as Allarton’s. 

The patient having been placed in lithotomy position, 
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the staff is introduced, and is held in the same manner as 
in lateral lithotomy. The surgeon inserts the left index 
finger into the rectum, and steadies the staff ivith the point 
of the finger which is pressed against it at the apex of the 
prostate. 

( ' The narrow bistoury is now thrust into the median 

raphe of the perineum half an inch in front of the anus. It 
is introduced horizontally, and with the cutting edge 
directly upwards. The groove in the staff is hit at the 
point where it is steadied by the finger in the rectum. The 
groove is entered at this point, and by continuing to thrust 
the knife deeper the apex of the prostate is slightly incised. 
The membranous urethra is cut through as the knife is being' 
withdrawn, and the external wound is enlarged to the 
extent of about one inch by cutting upwards as the knife 
is being removed. 

As the urethra is incised the handle of the knife will 
be pointing almost directly downwards ; as the integuments 
are divided, the handle will be pointing upwards. Special 
care must be taken to avoid wounding the bulb. 

A Little’s director, or similar instrument, is now intro- 
duced along the groove of the staff into the bladder. It is 
held in the left hand. The staff is then withdrawn. 

Guided by the director, which is retained in position 
until the operation is completed, the operator gradually 
worms his right forefinger into the bladder, dilating its 
orifice. 

The forceps are now introduced, and .the stone is with- 
drawn. 

In ordinary cases no lithotomy tube need be employed. 
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Suprapubic Cystotomy. 

Insti'ii incuts required. — A scalpel ; probe-pointed 
bistoury ; scissors ; sharp hook, blunt hooks ; dissecting, 
artery, and pressure forceps ; broad rectangular retractors ; 
wound retractors ; sound ; lithotomy forceps and scoop j 
drainage tube for bladder 3 needles, sutures, ligatures, etc. 
Distension of the Bladder. — A soft catheter is 
passed, the urine is drawn off, and through the catheter the 
bladder is washed out with a warm boracic solution (half 
an ounce to the pint). This is more conveniently done 
with an irrigator than with a syringe. The bladder is now 
filled with a weak warm solution of boracic acid. In chil- 
dren from two to five years of age, three to six ounces will 
probably suffice. In adults, eight to ten or twelve ounces 
may be introduced. The injection should be carried out 
by means of an irrigator held a few feet above the level of 
the table. The irrigator is detached, and a Wells’s forceps 
or clip applied to the catheter pi’events the fluid from 
escaping. 

Opening: of tlic Bladder. — An incision about 
three inches in length is made precisely in the median line 
immediately above the symphysis. The incision should be 
extended about half an inch actually over that process of 
bone. There is no linea alba below the umbilicus, and after 
dividing the skin and subcutaneous tissues, the surgeon 
may find muscular fibre lying across the line of the incision. 
If the interval between the muscles is not readily found, 
the knife should be carried directly through the muscle 
fibres themselves, the median line being strictly observed. 

The wound must be a clean one, and any tearing of the 
parts vdth the fingers or forceps, or the handle of the 
scalpel, to seek for an intermuscular interval, is to be 
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deprecated. 'When substantial and powerful muscles are 
met with, it may sometimes be advisable to divide the fibres 
transversely, to a slight extent, close to their attachment to 
the bone. 

Any bleeding points are secured vuth pressure forceps. 
The transversalis fascia is reached, and is divided in the 
same precise manner in the median line. 

The area of connective tissue overlying the summit of 
the bladder is now exposed. This must be cleanly and 
precisely divided with the scalpel, and the bladder reached 
by dissection. 

The peritoneum may possibly be made out and can be 
readily pushed upwards with the left forefinger. The dis- 
section necessary to expose the bladder should be com- 
menced close to the symphysis, and be continued cautiously 
U2)wards. 

The bladder is recognised by its pinkish colour, by its 
rounded outline, and by the exposed layer of muscular 
fibres. The peritoneum, if in view, must be pushed upwards 
with the left forefinger, while the surgeon transfixes the 
bladder with a sharp hook. This hook should be introduced 
transversely across the median line, and should be insei’ted 
near the upper part of the exposed viscus. 

The scalpel is now thrust vertically into the bladders 
exactly in the median line and just below the hook, and is 
made to incise the organ by cutting downwards towards 
the symphysis. It should be introduced with a shaip 
stab, lest the undivided mucous membrane be pushed 
inwards by its point. 

The actrxal opening of the bladder is demonstrated by 
the escape of the contained fluid. The hold upon the 
tenaculum should not be relaxed. The cut.margin of the 
bladder on either side of the opening should now be seized 
neatl}’^ and symmetrically with pressure forceps. These 
enable the operator to maintain a hold upon the organ 
during the remainder of the operation, and they render the 
position of the opening perfectly distinct. 

When the forceps are in place, but not before, the 
tenaculum may be removed. 
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The purpose for which the bladder has been opened is 
then carried out. If for the removal of a large calculus, 
this is extracted by scoop and finger, or by forceps. 
If for vesical tumour, this is removed with the aid of cutting 
forceps or curved scissors. If for prostatic enlargement, 
the mucous membrane over the projection is incised and 
enucleation carried out by the fingers, aided perhaps by an 
elevator or forceps. The prostatic urfethra should be as far 
as possible respected. 

Snlnriiig of the Bladder. — This is an ideal method 
of concluding the operation whenever it can be carried out. 
The bladder wound should be closed by suture in children, 
and in healthy adults provided that the viscus itself is 
normal. 

It is not wise to attempt it in aged subjects, in those 
who have cystitis, or in cases where the operation has 
been protracted, and the margins of the bladder wound 
are much bruised, as in the extraction of a large calculus. • 

The application of the sutures is comparatively easy 
in children and in thin adults. It is difficult in the 
corpulent. 

The opening into the bladder is fixed, and is held up by 
two blunt hooks, one inserted at each extremity of the 
wound. By means of these hooks the margins of the in- 
cision are kept steady and parallel with one another. Bine 
catgut or kangaroo tendon should be employed. The 
sutures should be interrupted, and should be in two rows 
or layers. The deeper series should include the mucous 
membrane. The surface layer should include the other 
coats. All sutures should be introduced by means of a 
curved needle in a holdei*, and be very closely applied. 

A small gauze drain is introduced into the lower part 
of the parietal wound, which is then closed. 

In many cases, however, such as for removal of an en- 
larged prostate, no attempt at suturing should be made, 
the urine being allowed to drain freely through the wound 
until the latter spontaneously closes. A dry dressing is 
applied; 
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CHAPTER m. 

Operative Treatment of Stricture of the TJeethra. 

INTERNAL URETHROTOMY, 

A GREAT variety of ui’etlirotomes have been devised, but 
Teevan’s modification- of Maisonneuve’s instrument is 
perhaps the best. In this the knife-blade is made to dmde 
the stricture from in front, Teevan’s improvement consisting 
in a guide bougie of fine calibre, which is screwed on to the 
end of the urethrotome, and is passed ou into the bladder. 
Before use, the instrument should be carefully examined, so 
as to avoid the risk of the bougie breaking off, etc. The 
guide bougie must be flexible, and yet with sufficient 
rigidity to enable the stricture to be passed. 

The urethral canal is straightened by the surgeon 
making traction with the left hand whilst the bougie is in- 
troduced. If the stricture be very tight, the instrument 
is apt to double back, in which case another bougie 
should be tried. As soon as there is no doubt it has 
entered the bladder, the urethrotome is screwed on to the 
bougie, and both are well oiled, the instrument being 
then passed onwards until the knob of the urethrotome 
presses against the stricture. The ui’ethrotome is depressed 
so that its handle lies between the patient’s thighs. The 
knife-blade is then made to protrude one or two millimetres 
from its guard, and the stricture divided on either side of 
the median line. After each cut of the knife, the latter 
is withdrawn within its guard. When it is thought that 
the stricture is sufficiently cut, the urethrotome and guide are 
withdrawn, and a large-sized Lister’s metal sound is passed. 

It may be necessary to reintroduce the urethrotome 
and repeat the notching, and the surgeon should not be con- 
tent until a full-sized Lister’s sound or a bougie of the 
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size of No. 25 (French) can readily be passed. The hsemor- 
rhage is, as a rule, very slight. Finally, a full-sized silver 
catheter is passed and the bladder emptied. During the 
whole operation, the patient must be warmly wrapped 
up in blankets, and the same precaution observed after- 
wards. It is best not to leave a catheter in the urethra, 
and to allow the parts to rest for two or three days 
before again passing a Lister’s sound of large calibre or 
a flexible bougie. Subsequently the regular introduction 
of the latter must be insisted on to prevent recurrence 
of the stricture. 

EXTERNAL URETHROTOMY. 

1. Symc’s Operation. — Instruments Required . — 
Syme’s staff. (This instrument has a narrow terminal 
part, which is passed through the stricture. Where this 
part joins the rest of the staff there is a “ shoulder,” which 
rests against the distal surface of the stricture. The 
narrow segment is grooved, and the groove is continued on 
to the shoulder.) Manacles or Clover’s crutch ; scalpel ; 
probe ; director ; Teale’s probe gorget ; perineal tube ; 
catheter. 

The OjJeration . — The patient is placed in lithotomy 
position, and the staff is introduced with the care already 
advised in that operation. An incision is made precisely 
in the median line of the perineum, and the knife is so 
directed that its point shall hit the shoulder of the instru- 
ment. The surgeon must convince himself that this portion 
of the staff is laid bare. He then engages the point of the 
knife in the groove of the stafi*, and, keeping most carefully 
to the groove, thrusts the knife towards the neck of the 
bladder until he has divided the whole of the stricture. A 
director or probe, or Teale’s probe gorget, is now introduced 
along the convexity of the staff into the bladder, and the 
staff is removed. A gum-elastic catheter may then be 
passed into the bladder through the penis, and be guided 
into position by the director or probe gorget, aided by the 
finger inserted in the wound. 

Should the irritability of the bladder prevent the 
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retention of a catheter, a tube should Ije ])assecl into the 
bladder from the perineum, and should ho retained in 
position by tapes. 

Syme’s curved pei-ineal catheter may be employed for 
this purpose, or a portion of a gum-elastic catheter be made 
use of. Whiteliead’s perineal tube, with sliding adjustable 
shield, is a useful instrument. 

As soon as possible, however, a catheter should be 
passed by the meatus, and the perineal wound allowed to 
close. 

P 2. Wliccllioiisc^s Operation. — Inslruments Re- 
j'quired. — Manacles or Clover’s crutch; Wheelhouse’s hooked 
staff; two pairs of fine-nibbed forceps ; scalpels; catheters; 
probe ; probe-pointed director ; Teale’s probe gorget ; 
curved needle ; needle-holder ; artery and pressure 
forceps ; sponges in holders. 

The Operation . — The patient is placed in lithotomy 
position. “ Tlie staff is to be introduced with the groove 
looking towards the surface, and brought gently into con- 
tact with the stricture. It should not be pressed much 
against the stricture, for fear of tearing the tissues of the 
urethra and causing it to leave the canal, Avhich would 
mar the whole after-proceedings, which depend upon the 
urethra being opened a quarter of an inch in front of the 
stricture. Whilst an assistant holds the staff in this posi- 
tion an incision is made into the perineum, extending from 
opposite the point of reflection of the superficial perineal 
fascia to the outer edge of the sphincter ani. The tissues of 
the perineum are to be steadily divided until the urethra is 
reached. Tliis is now to be opened in the groove of the 
staff, not upon its point, so as certainly to secure a quarter 
of an inch of healtliy tube immediately in front of the 
stricture. As soon as the urethra is opened, and the 
groove in the staff fully exposed, the edges of the healthy 
U7’ethra are to be seized on each side Avith straight-bladed 
-nibbed forceps, and held apart. The staff is then gentlj’’ 
withdrawn until the button-point appears in the wound.” 
It is then turned round, so that the point hooks on to 
the front edge of the urethral .wound, which is thus 
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“ stretched open at three points, and the operator looks into 
it immediately in front of the stricture. While thus held 
open, a probe-pointed director is inserted into the urethra, 
and the operator, if he cannot see the opening of the 
stricture — which is often possible — generally succeeds in 
■very quickly • finding it, and passes the point onwards 
through the stricture towards the bladder. The stricture is 
sometimes hidden amongst a crop of granulations or 
warty growths, in the midst of which the probe-point easily 
finds the true passage. The director having been passed 
into the bladder (its entrance into which is clearly demon- 
strated by the freedom of its movements), its groove is 
turned downwards, the whole length of the stricture 
is carefully and deliberately divided on - its under 
surface, and the passage is thus cleared. The director 
is still held iu tlie same position, and a straight probe- 
pointed bistoury is run along the groove, to ensure com- 
plete division of all bands or other obstructions. These 
being thoroughly cleared, the old diflSculty of directing the 
point of a catheter througli the divided stricture and on- 
wards into the bladder is to be overcome. To effect this, 
the point of a Tcale’s probe gorget is introduced into 
the groove in the director, and, guided by it, is passed on- 
wards into the bladder, dilating the diAuded stiicture and forrfi- 
ing a metallic floor, along which the point of the catheter 
cannot fail to-pass securely into the bladder. The entry of 
the gorget into the latter viscus is signalised by an im- 
mediate gush of urine along it. A silver catheter (No. 10 
or 11) is now passed from the meatus down into the wound, 
is made to pass once or twice through the divided urethra, 
wliei'c it can be seen in the wound, to render certain tlie 
fact that no obstructing bands have been left undivided, 
and is then, guided by the probe-dilator, passed easily 
and certainly along the posterior part of the urethra into 
the bladder. The gorget is now withdrawn, the catheter 
fastened in the urethra, and allowed to remain for three 
or four days, an elastic tube conveying the urine away. 
After three or four days the catheter is removed, and is 
then passed daily, or every second or third day, according to 
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circumstances, until the wound in the ' perineum is healed ; 
and after the parts have become consolidated, it requires, 
of coui’se, to bo passed still from time to time, to pi-event 
re-contraction.” — Wheelliouse. 

The operation requires good light and infinite patience. 
There is often some difficulty in detecting the orifice of the 
stric^re, and matters may be complicated by a false 
passage. 
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OPERATIONS ON THE SCROTUM^ 
AND PENIS, l. 

. — -V 

CHAPTER I./ - 

I 


Operative Treatment 6f Varicocele. 

The Operation. — The operator stands on the left 
side, one assistant raises and steadies the cord by holding 
the testis with his fingers from below, whilst another 
sponges. An incision is made, one and a half inches long 
parallel to and directly over the cord, immediately below 
the external ring. The cut divides skin, connective . and 
fatty tissue, the intercolumnar fascia, and the cremasteric 
layer. The latter is easily recognised by its longitudinal 
muscle bands. The edges of this fascia are then held aside 
by Wells’s forceps, and the anterior bundle of veins comes 
into view covered by the thin infundibuliform fascia. 'The 
latter is then carefully divided and peeled off with forceps, 
so that an aneurysm needle can be introduced under the 
veins, but in front of the vas deferens. The veins must be 
perfectly bared, and cleanly exposed. It must be ascer- 
tained for certain that the vas and the vessels which lie 


behind it are not included. A catgut ligature of medium 
thickness is then drawn under the anterior bundle, which 
is cleared of surrounding tissues for a di^ance of about 
two inches. If it is desired that the lower part of the veins 
should be ligatured rather than the upper, they can be 
easily reached by making traction on the cord. A second- 
ligature is introduced, and the veins are then ligatured in 
two places, about one inch and a half apart. The lower 
ligature should be tied first. The vessels so isolated are 
divided with scissors close to the ligatures and removed- 
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Tile amount excised will be represented b}' about one 
inch, the scissors being applied about a quarter of an inch 
from the ligature. 

There is no need to clamp the veins above the site of the ~ 
proposed excision in order to render them distinct. 

Almost invaluably the spermatic artery will be included 
in the ligatures, as it lies surrounded by the veins of the 
anterior bundle. 

After the intervening portion has been excised, the two 
cut ends are secured together by tying the two ligatures 
above to those below. This union may bo reinforced by a 
few fine catgut stitches introduced with a curved needle 
through the opposing empty vessel-ends. 

If two pairs of dissecting forceps are gently used in 
cleai'ing the varicocele from the surrounding tissues, there 
is little risk of damaging the vessels. The action of the 
forceps must be supplemented by the scalpel. There must 
be no tearing of the fascia asunder with the fingers. 

There -will probably be no bleeding points to secure. 

A blunt hook having been inserted at each extremity of 
the wound, . in order to bring the edges of the incision 
parallel, the sutures are introduced. Tine red silkworm gut 
should be emjfioyed.- 

Hxcision of Part of tlic Scrofiiiii. — This proceed- 
ing should be reserved for the exceptional cases of extreme 
laxity of the skin and muscles supporting the testicle. The 
pendulous scrotum is drawn through a pair of narrow- 
bladed curved forceps, such as are used in circumcision, 
until the testis is seen to be well braced iip. The forceps 
(their convexity being downwards) are then held firmly 
whilst the redundant tissues are excised with a sharp- 
pointed bistoury. On relaxing the grip of the forceps there 
will be free oozing from the scrotal veins and arterial twigs. 
This should be thoroughly stopped by pressui’e forceps, and 
if necessary by ligature, before the wound is sewn up. All 
sutures in the scrotum must be introduced close -to the 
edges of the wound ; otherwise the dartos tucks in the skin 
and prevents rapid healing. 
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Operative Treatment of Hydrocele. • 

Excision of the Parietal Part of the Sac. — 

Tins operation is the most certain to lead to a cure of the 
hydrocele, and conforms to the modern principles of 
surgery. This method is especially adapted for hydroceles 
of the tunica vaginalis or of the epididymis in adults. 
Hydroceles of the cord are also best treated by excision, 
though in this case the entire sac is removed, whereas in 
hydrocele of the tunica vaginalis only the parietal portion 
is removed. 

An incision about three inches long is made over the 
long axis of the hydrocele at its upper part, and is carried 
down through the cremasteric layer. With forceps tlie 
tissues immediately covering the sac are peeled off on either 
side, whilst the hydrocele is pushed out of the wound as 
far as practicable. It is convenient not to open the sac 
until it has been well laid bare on either side. A puncture 
is then made and the fluid evacuated ; the sac is laid freely 
open with scissors and then cut away. Care must be taken 
in doing this to keep just outside the epididymis externally 
and not to injure the vessels of the cord or the vas deferens 
internally. It should be remembered that in old hydroceles 
the body of the epididymis is often displaced from the 
testis by a pouch. Fig. 116 shows the relation of the 
upper part of the sac to the cord, etc., and indicates Jiow 
much may safely be cut away. It is easy to destroy the 
epithelial covering on the testis by scraping it lightly 'with 
a Volkmann’s scoop, but it may be doubted whether this 
is necessary. In any case rough handlmg of the testis 
should be avoided. Any bleeding points are secured with 
pressure forceps, but ligatures are rarely required. 
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, If oozing persists, a small drainage-tube should be 
inserted at the lower angle of the wound, to be removed 
twenty-four hours later. Tlie sutures should be of fine 
silkworm-gut, and should be placed close to the edges of 
the wound. 



Fig. 116.— NORMAL RELATION OF THE TONIOA VAGINALIS TO THE TESTIS 
AND CORD, SHOWING THE AMOUNT OF THE SEROUS COAT TO BE 
EXCISED IN THE RADICAL OPERATION FOR HYDROCELE. 

The operator should cut just outside the line of reflection shown in this 
figure, with particular care not to damage the epididymis or vessels 
of the cord. 5, Junction of globus major -with testis; G, Hydatid of 
Morgagni ; 7, Junction of globus minor with testis ; 8, 14, 16, Tunica 
vaginalis, parietal layer ; 10, Globus minor ; 11, 12, Spermatic cord ; 
16, 17, 18, Anterior bundle of veins and spermatic artery ; 19, Fas 
deferens ; 17', Posterior bundles of veins. {After Testvt.) 
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CHAPTER IIL 
Castration. 

Instruments re<|nived. — A median-sized scalpel ; 
scissors ; razor ; dissecting forceps ; Wells’s artery forceps 
(several pairs) ; a clamp ; two large blunt hooks ; aneurysm 
needle ; catgut ligatures ; curved needles and needle- 
holder ; suture material ] drainage-tube. The clamp is the 
only special instrument required ; its blades should be pro- 
tected by rubber to lessen the crushing of the vessels of 
the cord. 

Position. — The patient lies upon the back, with the 
thighs extended and a little apart. The surgeon stands 
on the same side of the patient as the organ to be removed. 
The one assistant required stands on the other side of the 
table, opposite the surgeon. His most important duty is 
to keep hold of the cord after it has been divided. 

The Operation. — The pubes must be shaved, and 
the hair removed from the scrotum as far as possible. The 
scrotum, groin, and perineum should have been previously 
washed repeatedly, and antiseptic measures adopted (with 
caution as to the scrotal skin, which is easily made sore by 
too strong lotions). 

The testicle may rest upon a large sponge placed 
between the thighs. The skin of the scrotum is steadied 
by the left hand in this manner : the thumb and fingers 
are separated; the thumb lies on the right side of the 
swelling, the fingers on the left, the wrist is towards the 
abdomen, and the finger-tips towards the bottom of the 
scrotum. The incision is made between the thumb and 
the fingers, and by the separation of these the skin is well 
steadied and stretched. 

A vertical incision is carried from a point about one inch 
below the external abdominal idng to the bottom of the 
scrotum. 

When the skin is involved by the growth, or when it 
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lias become adherent to tlie testis or is the seat of sinuses, 
two elliptical incisions that clear the aflectecl skin and meet 
above and below should be made. The position of these 
elliptical cuts must obviously depend upon the position of 
the implicated skin, and they may have to be made upon 
the lateral or even the posterior aspects of the scrotum. 
In dividing the tissues between the skin and the tunica 
vaginalis, the soft parts should . be gently moved to and 
fro by the left hand, which still keeps its position on the 
scrotum. The mobility of the superficial layers is striking, 
but the tunica as it is approached is recognised' by its 
perfect immobility. 

"When the skin is involved, this means of noting tlie 
progressive depths of the incision is lost. 

The testis may be removed without opening the tunica 
vaginalis. In such case the tunica, as a simple bag, may 
be separated from the scrotal tissues with the fingers. 
While this is being done, the assistant should hold the 
scrotum and the testicle of the opposite side. In a large 
number of cases, however, it is desirable that the tunica 
should be opened : first, for diagnostic reasons ; second, to 
lessen the bulk of the swelling when the sac is distended 
with much fluid •, third, when the tunica is adherent, owing 
to the progress of the growth or the disease. 

The testis is now shelled out of the scrotal tissues with 
the fingers. It is practically torn out, and at this step all 
cutting should be avoided, except when a point resists the 
fingers. 

Even after the serous sac has been opened, the tunica 
vaginalis can very usually be shelled out together with the 
testis, to which it clings. 

If the testis alone be disturbed, the connections between 
the ■visceral and parietal layers of the tunica must be cut 
with scissors. 

In exposing the tumour, care should be taken not to cut 
into it. The operation is complicated by opening an abscess 
cavity or a cyst, or by cutting into a mass of soft growth. 

The cord is now well isolated with the fingers, and 
drawn down. It is then secured by a clamp. The best 
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clamp for the purpose is a Spencer Wells’s large pressure 
forceps. The assistant holds' the clamp, and the surgeon, 
grasping the testicle, divides the cord with the knife about 
three-quarters of an inch below the clamp. The vessels of the 
cord can now be separately secured. Three arteries must be 
ligatured — the artery to the vas deferens, the cremasteric, 
and the spermatic. The deferential artery is found close 
to the vas. AVith it are a few veins (the posterior set. 
Fig. 116). The cremasteric artery lies towards the outer 
part of the cord and nearer its surface. The spermatic 
artery is in front of the vas, and is surrounded by the veins 
of the pampiniform plexus. It is impossible to distinguish 
the arteries from the veins. The mouths of the latter 
vessels gape when grasped by the clamp ; they are thereby 
rendered obvious, and are readily secured. Both veins and 
artei’ies are picked up with artery forceps, and secured with 
catgut. The two sets of veins should be tied separately. Three 
or four ligatures may be required, but very seldom more. 
j These ligatures should certainly be of catgut and not of 
( silk, for fear of a troublesome sinus resulting. They should 
be knotted very securely before the clamp is relaxed, and 
should be left long until it is seen that all the vessels have 
been well tied. 

Any bleeding points in the scrotal incision must be 
secured. The following vessels are divided : — superior and 
inferior external pubic, superficial perineal, and the artery 
to the scrotal septum. As a rule, none of these needs a 
ligature. 

In applying the sutures, either straight or curved 
needles may be used, threaded with fine silkworm gut or 
catgut. In order to obtain an even line of union the edges 
of the incision should be stretched between two blunt 
hooks, inserted at the extremities of the wound and held 
by the assistant. This will prevent the in-turning of the | 
edges of the incision, due to the contraction of the dartos. ‘ 
and will allow of accurate adjustment of the parts. It is ' 
well to introduce all the sutures before tying the first one. 
A drainage-tube one inch and a half long may be secured 
by means of theiast suture, 

p 
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Amputation op the Penis. 

This operation is required principally for cases of epi- 
tlielioina. 

Iiistriiincnts required. — For the operation to he 
described, the following instruments are needed : An elastic 
band tourniquet ; a gum-elastic catheter ; a scalpel ; a narrow 
straight bistoury ; straight and curved scissors ; a tenaculum ; 
dissecting, toothed, and artery forceps ; small curved needles 
and needle bolder for the uretln-a ; straight needles ; ligatures. 

Amputation of tlic Free Portion of the Penis 
by Dorsal Flap. — The hair about the root of the penis 
having been shaved oft', the parts are rendered as aseptic as 
possible in the usual way. Tlie patient lies in the usual 
position, with the thighs slightly abducted j the surgeon 
stands on tlie right side of the patient. Previous to the 
operation the rectum and bladder should have been emptied. 
An elastic tourniquet — a No. 9 soft rubber catheter answers 
admirably — is tied ai-ound the root of the penis. The 
tourniquet may be prevented from slipping forward by 
apjftying it behind a sterilised hare-lip pin used to transfix 
the penis. 

The end of the penis is then held by an assistant with 
forceps, and a rounded dorsal flap of skin and fascia shaped 
out and dissected up. This flap must be of sufScient dimen- 
sions to cover the whole section of tlie penis, and it should 
be made well behind the edge of tlie epithelioma. The flap 
being held back, the penis is transfi.xed with a narrow- 
bladed bistoury between the corpus spongiosum and the 
corpora cavernosa. In order to guard against the risk of 
injuring the roof of the ui’ethra witli the knife it is well to 
have introduced a catheter before transfixion. The blade 
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of the knife is then turned upwards, and the two corpora 
cavernosa are divided at the level of the base of the skin 
flap. 

The urethra is now dissected out for nearly an inch in 
front of the point where the knife was introduced, and 



Fig. 117.— SECTION OF PENIS SHOWING THE VESSELS REQUIRING LIGATURE 
IN AMPUTATION THROUGH THE ORGAN. (From Testut’s Anatomy.) 

1, Urethra ; 2 and 3, Corpus spongiosum ; 4 and 5, Corpus cavernosum ; 
6, Jledian septum ; 7, Dorsal vein ; 8 and 8', Dorsal arteries ; 9 and 
9', Arteries of corpus cavernosum ; 10 and 10', Arteries of corpus 
Epongio.sum ; 11, Additional dorsal vein beneath sldn ; 12, Skin of 
penis ; 13, Dartos layer ; 14, Cellular tissue ; 15, Fascial sheath. 

severed at this level. The skin on the under surface of the 
penis is divided transversely from one side of the dorsal 
incision to the other. There has been hitherto no 
hiemorrhage, and before removing the tourniquet all the chief 
arteries and veins are carefully secured with catgut ligatures 
(Fig. 117). The tourniquet is now removed, and any bleeding 
points are dealt with. 

A small incision is made through the dorsal flap, and 
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the stump of the urethra drawn through this opening ; tlie 
end of the urethra is notched on Ijoth sides so that it can 
be everted and sutured all round to the margin of the 
opening in the flap. The edges of the latter and of the 
skin below are then sutured. Either fine silk or catgut 
may be used — the latter has the advantage of not requiring 
subsequent removal. It is difficult to keep any dressing 
applied, and none is really required. Some boraric and 
iodoform powder may be dusted on. It is well to leave tlie 
ends of two of the sutures wliich secure the new meatus 
long, as they facilitate the passage of a catheter during the 
next day or two. However, as a rule, the patient will be 
able to pass his urine without an instrument. It will be 
seen that by this method no raw surface is left, requiring slow 
cicatrisation with its attend int risk of stricture. Healing 
is therefore rapid, and the patient need not be kept in bed 
for more than a week or so. One point in the operation is 
of special importance : to take plenty of time in securing 
all bleeding vessels before the flap is sewn down. The use 
of the toui’niquet is essential. If any lymphatic glands in 
either groin are enlarged, they should be excised at the 
same time as the amputation of the penis. This is done 
through an oblique incision on one or both sides, the cut 
running parallel to Poupart’s ligament. 
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CHAPTER I. 

Operative Treatment of Haemorrhoids. 

The bowels must be well opened by an aperient — 
preferably castor oil — administered thirty-six hours before 
the operation is performed. Just before the surgeon’s 
arrival the rectum should be thoroughly cleared out by a 
warm water enema, and the nurse should be careful to see 
that all the fluid injected is returned. A hot bath should 
be taken on the evening before the operation. 

Instriiiuciits required. — Ligature Operation . — 
Clover’s crutch j pile-holding forceps (there are many forms 
of these forceps — some resemble the volsella, others are 
constructed on the principle of the pressure forceps, and 
another series follows the mechanism of artery torsion 
forceps, and is provided with a sliding catch — it is desirable 
that the instrument should be self-holding) j scissors — sharp 
and blunt-pointed, straight, and curved on the flat (special 
forms of haemorrhoid scissors, such as the well-known 
scissors or shears inti’oduced by Salmon, are not specially 
convenient) ; pressure and artery forceps ; silk. 

Excision Operation . — The same instruments, with the 
addition of dissecting forceps, volsella, needles and needle- 
holders, scalpel, catgut ligatures, sponges in holders. A 
rectal speculum may be of use. 

1. Operation by l,igfatiu'c> — The patient is 
anaesthetised, Clover’s crutch is applied, and the patient is 
placed in the lithotomy position, the buttocks being brought 



454 SURGICAL OPERATIONS. [paktxii. 

close to the lowei’ end of the table. Tlie surgeon sits facing 
the perineum. 

The first step consists in dilating the sphincter. Both 
index fingers are introduced, and the anus is slowly and 
gradually stretched. The process will require at least two 
minutes to accomplish, and when complete the anus will he 
patulous, and the sphincter will have lost its tendency to 
contract. If a hasty dilatation be effected, the sphincter may 
relax suddenly, and a laceration of the parts be brought 
about. The surgeon should maintain a watchful control 
over the dilating fingers. 

The parts are now in a convenient condition for opera- 
tion. The piles, which may previously have been entirely 
withdrawn from view, are now readily exposed, and the 
whole of the lower pai-t of the rectum can be inspected and 
explored. The surgeon, after a careful examination of the 
district, should decide on the number of piles which may 
require removal. 

It is desirable to commence with the haemorrhoids on 
the lower or posterior wall of the rectum, since, when the 
piles on the opposite wall are being dealt with, these are 
obscured by the blood. Small piles, which are evident 
enough before the actual operation is commenced, may be 
lost sight of after some of the main ligatures have been 
applied. As a preliminaiy step, it is well to seize each of 
these smaller excrescences with pressure forceps, which are 
left in position, as a guide to the site of the pile, until the 
surgeon finds it convenient to deal with them. These 
forceps hang loose, and are not in the way. 

Each pile is seized with the pile-holding forceps, held in 
the left hand, and is gently drawn away from the anus and • 
towards the middle line. Its base is thus rendered tense, 
and the line of junction of the skin with the mucous mem- 
brane is brought well into view. , 

By a series of snips with the scissors the surgeon severs 
all the loioer attachments of the pile, cutting along the line 
of junction of the skin and mucous membrane. 

By a few light snips, aided with a little pressure from 
the blunt points of the scissors, the pile is dissected up from 
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the submucous tissue until it is attached only by the healthy 
mucous membrane above it, and by the vessels that are 
descending to enter it. As the vessels come from above and 
run just beneath the mucous membrane, and enter the upper 
part of the luemorrhoid, this detachment is readily and 
safely accomplished, and the bleeding is very ti'ivial. 

The detachment should be sufficiently extensive to form 
a deep groove. 

The forceps are now handed to an attendant, who 
maintains a traction upon the pile, while the surgeon places 
a silk ligature round its pedicle, which he at once proceeds 
to tie as tightly as possible. 

The ligature should not be too thick, and it should not 
be applied with such violence as to cut the pedicle of the 
pile entirely through. Before tightening the knot, the 
ligature should be so manipulated as to include the highest 
part of the mucous membrane left attached to the pile. 

There are two points to be specially attended to in 
applying the ligatures. The groove^ in which each lies 
must be made within the margin of the extei’nal sphincter, 
so that the ligature includes no part of the muscle. Secondly, 
there must be no risk of the ligature slipping after the 
stump has been returned, for most troublesome hsemorrhage 
may then result. The tighter it is tied the better, and a 
third knot should be made for security. The scissors 
should not be applied too closely to the ligatures. 

The number of ligatures to be applied will of course 
vary. More than five will seldom be required. 

The operation is completed by cutting the ligatures off, 
and by snipping away about t^yo-thirds of the strangulated 
hmmorrhoidal tissues which project beyond the knot. The 
parts are lightly dried and returned within the sphincter. 

A soft pad of moistened gauze, over which is a square 
pad of absorbent wool, is then secured in place by a firm 
T-bandage. It is customary to insert a suppository con- 
taining a quarter to half a grain of morphia within the 
rectum before ai)plying the dressing. 

2. Excision of tlic llnemorriioidal Area [White- 
head's Operation ). — The patient is secured in the litho- 
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toniy position by means of Ciovcr’s criitcli, TJie pei-iiieuiii 
is shaved if necessary. The sphincters are very thoroughly 
dilated, and the piles are made to protrude coinpletely. As 
blood soon obscures the vieu', it is best to connuc/Uce the opera- 
tion at the lowestpointof the anal margin, then to proceed to 
the sides, and finally to the upper margin. 133’' of a 

sliort, sharp scalpel the mucous membrane is divided at its 
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Fig. 118.— TllAKSViaiSE VERTICAL SECTION THROUGH RECTUJI, THE 
SITE OF 1I.\RGINAL H/EMORRHOIDS (HH). 

LI^ Lov.ator ani ; aa, Sjiliincter ani e.\terniis ; F, Fat in iscliio-reotal fossa. 
The dotted line l shows the level at which the mncoiis membrane 
.should be divided in 'Whitehc.ad’s operation j the point at lyhich the 
dotted line running up from aa crosses the perianal shin indicates the 
lino at which the latter should be divided. 


exact point of junction with the skin around the entire cir- 
cumference of the anus. All the inequalities of the surface 
are follou^ed, and in places ■where the skin is distinctly re- 
dundant a variable amount of integument is included in 
the part to be removed — t.e., in such places the knife travels 
a little away from the mucous membrane. Tw'o assistants 
ai’e present, who stand one on either side of the operator. As 
soon as the above incision is completed, pressure forceps are 
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attached to the margins of the cut skin at four equidistant 
parts, which may he referred to as north, south, east, and 
west of the anal orifice. Pressure forceps are also attached 
to corresponding points on the margin of the divided mucous 
membrane. By drawing in opposite directions any two 
companion forceps, the sepai-ation of the mucous membrane 
at that point is much assisted. 

The circular incision is gradually deepened, most con- 
veniently with blunt-pointed straight scissors aided by 
forceps. The separation of skin and mucous membrane is 
carried out until the external sphincter is recognised. Its 
most external fibres are indistinct, but there is very little 
difficulty in soon demonstrating its form as a circular band 
of muscle, which is carefully preserved. As soon as the 
extei-nal sphincter is cleared, the separation of the mucous 
membrane becomes easy. 

The surgeon must remember that the operation consists 
in the excision of an unbroken circle of mucous membrane 
and submucous tissue containing veins, and of nothing else. 
The separation of this ring or tube of mucous membrane is 
readily accomplished by the blunt point of the scissons, aided 
by the finger, and at every step assisted by traction upon 
the forceps, which are fixed to' the cut edge of the mucous 
membrane. To aid such traction, additional forceps (in 
excess of the four alreadj' in use) may be attached to the 
mucous membrane where needed. The tube of mucous 
membrane must be well and evenly isolated all round, and 
the separation must be continued up to a point at least 
half an inch above the intended line of section. The in- 
ternal sphincter is in no way disturbed. Up to this point 
the bleeding is trifling, and any vessels which give trouble 
are seized with pressure forceps and dealt with by torsion. 

The surgeon now proceeds to cut through the isolated 
tube of mucous membrane, which includes all the piles and, 
indeed, all the pile-bearing district. He introduces the fore- 
finger of the left hand into the mucous tube, and divides it 
in a circular line, which is at right angles to the long axis 
of the rectum. He makes the division bit by bit, while an 
assistant draws upon the forceps which have been fixed to 
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the anal edge of the mucous membrane. As each vessel is 
divided, it is secured bj' pressure forceps. A little experience 
xvill teach the operator where the vessels lie, so that their 
division is not made unexpectedly. In due course the in- 
volved mucous membrane (with the original forceps still 
attached) is entirely removed as an unbroken ring or tube. 
There then remains the divided line of skin with the original 
forceps still attached, and the divided line of mucous mem- 
brane, to which some six to ten forceps, securing vessels, 
will be attached. 

The sutures are now ready to be applied. The best 
suture material is fine chromicised catgut used absolutely 
dry. The suture is of good length, and is carried in a curved 
needle held in a suitable needle-holder. The surgeon 
passes the needle thi-ough the edge of the divided skin, and 
then, taking up in his left hand one of the forceps affixed 
to the mucous membrane (and also grasping a cut vessel), 
he passes the needle through the mucous membrane in such 
a way as to take up the vessel in question. He then re- 
moves the forceps and ties the ligature in a firm surgeon’s 
knot. Thus the cut edges of the skin and mucous mem- 
brane are brought together, and the divided vessel in the 
latter membrane is secured by being as it were under- 
pinned by the single suture. In this way the wound is 
closed all round. From ten to twenty sutures will be re- 
quired. No vessel needs to be ligatured, nor even to be 
twisted. The suture controls each one quite perfectly". 
Additional sutures are applied when required. The suture 
involves only the skin, the mucous membrane, and the 
vessel in the submucous tissue. The sphincter is excluded 
entirely from it. 
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Operation for Anal Fistula. 

Operation. — The patient is prepared in the same 
manner as is described in the previous chapter. 

He is placed in lithotomy position, and is secured there 
by a Clover’s crutch. It is assumed that an external open- 
ing exists. A Brodie’s probe-pointed fistula director is intro- 
duced into the fistula, and is passed into the bowel through 
the internal opening. Hot the very least force rciust be 
employed. The internal opening might have been already 
detected, and the passing of the probe -may be carried out 
while a speculum keeps the inner opening in view. If Hie 
director does not easily pass, a flexible or especially bent 
probe may be introduced. If the probe is found to present 
under the thinned mucous membrane in a case in which no 
internal opening exists, the point of the director' should be 
thrust through the mucous membrane at the thinnest spot. 
In every case, when possible, the probe should be' passed 
while the left forefinger occupies the rectum and acts as a 
guide. 

In a simple case in which the inner orifice 'is low down, 
the point of the director may be engaged upon the tip of 
the left forefinger (lying in the rectum), and may be 
cautiously brought outside the anus. Nothing then re- 
mains but to slit up the fistula with a sharp-pointed curved 
bistoury. 

When the inner opening is high up, persistent attempts 
to bring the point of the director out of the anus may lead 
to undue laceration of the part. 

In such a case, the sphincter having been very fully 
dilated, the interior of the bowel must be well exposed by 
means of a suitable speculum and well illuminated by 
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means of a small electiic lamp. The division is then made 
while the parts are in full view of the operator. 

After the division of the fistula comes the most delicate 
part of the operation —the search for secondary fistida;, for 
burrowing tracts, and for diverticula from the primary 
sinus. For this examination again arc needed a well- 
stretched sphincter, a S 2 )eculum, rapid sponging, a good 
light, and suitable probes. 

The finger should search for any tracts of indurated 
tissue, and the surgeon should note if the escape of a bead of 
pus follows pressure in any direction. 

Any secondary sinuses must be treated as their condi- 
tion indicates. Those which burrow beneath the mucous 
membrane should be slit up for their entire length. No 
object is gained by sparing the mucous membrane, and 
hesitating and incomplete incisions will always be regretted. 
Secondaiy sinuses, which pass away from the rectum, must 
bo liberally slit up. "When this involves too great a division 
of the soft parts, they may be freely opened into the original 
wound, may be dilated with dressing forceps and the finger, 
and well scraped with a sharp spoon or seared with the 
actual cautery, and then well stuflTed with gauze. 

All the pulpy granulation tissue which is met with about 
fistulre should in every case be scraped av'ay. The surgeon 
should endeavour to leave as clean and fresh a wound as 
possible. 

In the division of the fistula the anal margin is of neces- 
sity in every case divided, and in order that the section of 
the muscle fibres should be as direct as possible, the knife 
should always cut its way into the bowel at right angles to 
the anal margin. 

If any piles exist, they should be removed at the time 
of the operation, and all ill-nourished flaps and tags of in- 
flamed and undermined skin should be out away. 
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OPERATIONS ON TUB HEAD AND SPINE. 


CHAPTER I. 

Trephining. 

I. — TREPHINING IN FRACTURE OF THE SKULL. 

Instruments required.— Trephines of various sizes ; 
a quill j a pair of Hey’s saws ; a small pair of bone-cutting 
forceps ; slender chisel and mallet ; a gouge ; a pair of 
gouge forceps, such as Hopkins’s rongeur, or Hofmann’s 
modified form j an elevator ; periosteal rugine ; necrosis 
forceps; scalpels; dissecting and Wells’s forceps; scissors; 
dressing forceps ; fine-toothed forceps, and fine scissors 
for the dura mater ; small tenaculum ' or slender curved 
needle in a handle for bleeding vessels ; probe ; needles and 
sutures. 

Preparation of the Patient. — The head is .shaved, 
then washed with soap and water, and scrubbed with a 
nail-brush. It is next washed with ether, and finally \vith 
a 1 in “20 solution of carbolic acid in alcohol, or the 1 in 
500 alcoholic solution of biniodide of mercury. 

The head is conveniently supported upon a sand-bag 
covered with macintosh sheeting and sterilised towels. 

Tlie Operation. — ^When any wound already exists, 
the fracture is exposed by enlarging it as required. When 
the scalp is sound, a semilunar flap may be raised, the free 
end of which points vertically downwards. . It should form 
a shallow curve, and be so planned as to avoid the • main 
scalp arteries. 
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Or a A^-slmped incision may be employed, ■\vitli the apex 
of the V pointing downwards. In any case, the flap should 
be of ample size, and should bo so placed as to allow of the 
free draining away of blood. 

The incision should be carried at once down to the bone, 
and the pericranium having been detached with a curved 
rugine, the flap as it is timied up will be composed of all 
the soft parts covering the skull. 

A long silk suture should be inserted into the free end 
or apex of the flap, and by means of this thread the flap is 
drawn up and held out of the way. 

The bleeding from the scalp tissues is usually free. 
The more conspicuous bleeding points are neatly secured 
by pressui'G forceps ; sponge pressure will check mere 
oozing. 

The fracture is now exposed and examined. It may be 
found to be at once possible to introduce an elevator beneath 
the depressed bone, and to elevate it. Fragments at the 
same time may often be readily removed by means of dress- 
ing forceps or necrosis forceps. 

In other cases a rim of projecting bone — belonging to 
the sound part of the skull — may be removed with a narrow 
chisel and mallet, or with Hey’s saw, or with the gouge or 
gouge-forceps, and a little space is at once provided be- 
tween the bones which will allow of an elevator being 
introduced. In this part of the operation it must be ' con- 
fessed that Hey’s saw is of little use. Indeed, Hey’s saw 
is not a serviceable instrument, and it is rarely employed. 

The elevator must be introduced with care. It is apt to 
slip, and such an accident is least possible with Horsley’s 
instrument. In raising the depressed bone, it is needless 
to say that the elevator must be supported upon the sound 
part of the skull. 

Sometimes when the bone is much comminuted one 
fragment will be found to be so tilted outwards that it can 
be seized and removed, and through the gap thus left the 
elevator or the hlade of the dressing forceps or necrosis 
forceps can be introduced. 

In a comparatively few cases the trephine Avill be 
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needed. The centre-pin of the instrument is introduced ; 
the crown is then applied to the sound bone near to the 
fracture. As a rule, it is so applied that two-thirds or 
three-fourths of the circle will be upon the sound skull, and 
the remaining third or fourth over the fractured area. The 
trephine should not be placed so far over the injured area 
as to produce trouble by jarring any fragment which may 
be l3dng in contact with the dura mater. 

The point is bored into the bone, and then the trephine 
is made to cut into the skull by light sharp movements 
from left to right, and from right to left. 

At fii'st the instrument may be steadied by the left fore- 
finger, which rests upon the skull. As soon as a groove 
has been cut all round, the pin may be withdrawn, and the 
instrument will be found to maintain a steady hold of the 
part. The pressure must be evenly maintained throughout, 
and will be found to be chiefly exercised when the hand is 
turned from left to right (the supination movement); At 
first the bone-dust is di’y, but as soon as the dense outer 
table is cut through it becomes soft and bloody. As the 
trephine enters the diploe the softer character of the resist- 
ing medium is at once recognised. 

The wound in the bone must be kept constantly clear 
of dust by frequent irrigation and the use of the quill. 
The depth of the groove in the skull must be estimated 
from time to time with the quill. Inasmuch as the skull 
is spheroidal, it is exceedingly difficult to make the groove 
of equal depth all round. The shallower parts must be 
especially cut down to the level of the deeper parts, by 
bearing pressure upon the bone at the points where the 
division has been less complete. As the inner table is 
penetrated, increased caution must be exercised, and still 
more care is needed when once the groove has been ex- 
tended right through the skull. It must be remembered 
that the bone will probably be of unequal thickness even 
over the small area covered by the trephine. 

"When the groove is of sufficient depth, the disc of bone 
may be removed by gently rocking the trephine to and fro 
while it is still in position, or bj^ cautiously introducing an 
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clovutor at a spot where the bone is entirely divided. Not 
imfrequently the disc of bone can be grasped with forceps, 
and lifted out. In any case, some little portion of the 
inner table will have to bo broken through. 

The trephine disc, if it is to be rejdaced, may be at 
once put in a china receptacle containing a warm solution of 
corrosive sublimate (1 in 2,000), or sterilised water, and 
maintained at a temperature of 100° P. 

In all cases every splinter and loose fragment of bone 
must be cautiously removed. Depressed fragments which 
still retain a hold upon the sound bone are left in position 
after they have been elevated. 

The edges of the opening in the bone are finally 
smoothed off with the rongeur or the gouge. 

The trephine disc or any large fragment of bone which 
has been preserved may be replaced as nearly as possible 
in situ. 

The flap or flaps of scalp are now brought into place 
by silkworm-gut sutures, and drainage is secured bj’’ in- 
troducing a bunch of horsehair threads here and "there 
between the stitches, or by a slight gauze drain. 

II. — TREPHINING FOR ABSCESS OP THE BRAIN. 

1. Tlie Operation for Ccrcbal Abscess.— The 

trephining is carried out in the manner already described. 
In dealing with an abscess in the temporo-sphenoidal lobe 
a triangular flap, with its base above and behind, will be 
found to be convenient. This is held up by means of a 
ligature mserted into its ajiex. 

The dura mater is exposed, and will usually be found 
to be without pulsation, and to bulge into the trephine-hole. 
This change in the membrane is a certain sign, not 
necessarily of pus, but of increased iutercranial tension. 

TJie dura mater is incised with the scalpel, and is then 
opened Avith the aid of fine scissors and delicate-toothed 
forceps. The division should be so made as to render the 
subsequent closure of the rents Avith sutures possible. A 
crucial incision Avill probably be the most convenient. The 
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aspirating needle having been introduced and pus dis- 
covered, the next step is to insert a pair of slender sinus 
forceps by the side of the needle,, and thus to enlarge the 
track along which the pus may escape. 

'Along the passage thus made a drainage-tube of india- 
rubber or of silver is introduced. Mr. Barker advises a 
silver tube, provided with a proper flange or shield, and 
of the diameter of a No. '8 catheter. The silver tube, 
however, is rarely at hand when the operation is performed, 
and rubber answers well, as it allows of being shortened as 
required. A double or two-way tube is very convenient for 
syringing. The length of tube within the skull should 
measure about one inch. The tube must be secured in place 
by sutures. The flap is now adjusted, but the sutures may 
be omitted at the apex of the flap, so that the trephine-hole 
may not be entirely covered up, but there may be every 
opportunity offered for the escape of matter. 

The wound is now cleaned and covered with a dressing 
of loose gauze. The part should be frequently irrigated, 
and hence the special advantage of the two-way tube. 

Any tube is apt to get blocked from time to time, 
but can usually be cleared without removing it. The rubber 
tube will be gradually shortened, and the sux’geon should 
not be in great haste to remove it finally, since a reaccumu- 
lation of pus may occur. It will probably have to be 
retained for two or three weeks. 

If a branch of the middle meningeal artery be exposed 
in the trephine-hole, it should be secured between two liga- 
tures before the membrane is divided. 

2. The Operation for Cerebellar Abscess. — 
The trephining is conducted upon the same lines. Mr. Barker 
recommends that the point be reached by means of an 
incision parallel with Reid’s base line, and half an inch 
below it. The cut starts from the posterior border of the 
mastoid pi-ocess, and extends backwards for two inches. 
Through this incision the superior curved line of the 
occipital bone is exposed. 

All the soft parts, together with the pericranium, are 
peeled downwards with a rugine until the inferior curved 
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line is reached. Cave must be taken not to wound the 
trunk of tlie occipital artery. Tlie spot already indicated 
as most suited -for the introduction of the trephine will 
lie just below the latter line. The bone here is very 
thin. Tlie lateral sinus lies opposite to the superior curved 
line above and the mastoid process in front. The spot 
for the trephine is a little behind and below the mastoid 
foramen, and the direction in which it should work is 
upwards and sliglitty inwards. The bone may be removed 
with the trephine, or, if more convenient, vuth the gouge. 

The dura mater is incised, tlie needle is employed, 
and the abscess is opened and drained in the mamier 
already described. If the skin and soft parts on being 
released are found to overlap the trephine-hole, they must 
be divided in such a way as to leave the latter quite clear. 

Mr. Barker recommends that as soon as the bone is 
exposed the mastoid foramen should be examined. If 
pus has found its way along the groove of the lateral 
pinus, it may induce symptoms akin to those of cerebellar 
abscess, and an examination of the foramen may reveal pus 
escaping, since that opening leads direct into the groove for 
the sinus. 
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Operations on the Middle Ear and the Mastoid 
Antrum. 

preliminary considerations. 

The floor of the middle fossa corresponds externally 
to a I'idge passing hack from the zygoma — its posterior 
root — towards the asterion, or meeting of the parietal, 
occipital, and tempoi-al hones. This ridge can always he 
felt, as also a slight depression at its hinder end where the 
parietal hone fits in. 

The lateral sinus grooves the mastoid process for 
one-third to one-half of its width, more deeply and exten- 
sively as a rule on the right side of the hody than the left. 
Running down obliquely from the depression mentioned 
above to the anterior border of the mastoid process is a 
strongly-marked ridge produced by the insertion of the 
sterno-mastoid muscle. This ridge corresponds, as a rule, 
fairly closely with the anterior border of the lateral sinus. 

As shown in Eig. 120, the operator may safely work in 
a triangle bounded above and behind by the two ridges 
described, and anteriorly by the wall of the external meatus. 
This triangle is nearly equilateral, each side measuring 
2-5 cm. or 1 inch. The gouge, etc., should be made to 
tra\ erse the bone inwards and slightly forwards, parallel 
to the meatus itself. In young children, especia%, the 
cranial cavity is entered with ease, and this accident may 
have fatal results. It is most undesirable when opening a 
mastoid antrum full of pus to wound the lateral sinus, as 
the operation cannot be properly completed, and septic 
thrombosis is almost certain to follow. 
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TREPHINING THE MASTOID ANTRUM. 


liisiriiiiiciits rcquii'cMl. — Tlie best iustrumeiifc for 
opening the antrum is a shai-p steel gouge, with a handle 



Fig. 119.— SECTION OF TEIIPORAL BONE TO ILLUSTRATE THE COMPLETE 
MASTOID OPERATION. {From specimen in London Hospitai Museum.) 


The section passes downwards and forwards ; the posterior half is shown. 

M.P, Mastoid process ; a.o, Canal for auditory and facial nerves ; C.O, 
Carotid canal ; A, Attic of tympanum leading into mastoid antrum 
posteriorly ; s, Styloid process. The dotted lino from B to the roof 
of the attic indicates the line of section required to remove the upper 
wall of the meatus and the air-cells, which' are often invaded by 
suppuration. The arrow inside the membrana tj'mpani points to 
the canal of the facial nex'vm and the horizontal semicircular canal 
(both seen in section). Above the carotid canal is the cochlea. 

ending in a broad round knob. Two gouges, one about 
6 mm. wide in cutting edge, tlie other about 10 mm. ; a 
metal mallet; fine flexible probe; curettes; Volkmann’s 
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scoops ; a syringe ; and Stacke’s protector should be' at 
hand, besides the usual cutting and haemostatic instruments. 

Steps 'of the Operation. — ^The meatus is syringed 
out and cleansed as far as possible, the external ear and 
skin over the 
mastoid process 
disinfected. The 
adjacent scalp 
should liave been 
shaved and the 
head enveloped 
in a sterilised 
towel over a 
. waterproof cap. 

The auricle 
being held for- 
■vrard bj an 
assistant, the 
surgeon makes 
a slightly curved 
incision down- 
wards from the 
supram astoid 
ridge towards 
the apex of the 
mastoid process, 
parallel to the 
posterior wall of 
the meatus. A 
small transverse 
incision is usu- 
ally required 
near the upper 
end of the main one. The knife goes right down to the 
bone, with due care not to penetrate it in the case of a 
child’s thinned mastoid process. With a rugine the soft 
parts are peeled backwards and fonvards until an area cor- 
responding to the dotted line m in Fig. 120 is exposed. The 
bone enclosed by this line is then gouged away bit by bit 
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120. — EXTERNAL SURFACE OF PETROUS 
BONE. 

E.A, External auditory meatus ; s, Styloid process; 
S.M, Rough surface of attachment of sterno- 
mastoid muscle. The supramastoid crest, of bone 
is continued back to P, the postero-inferior angle 
of parietal bone; V, Mastoid foramen giving 
exit to a vein ; m. Dotted circle indicating area 
cut through in trephining the mastoid antrum ; 
m'. Area of bone removed in the complete 
mastoid or radical operation. 
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The instrument is directed forwards and inwards pai-allel 
with the long axis of the meatus. It is convenient tointro- 
ducc a short piece of pencil or of gum-clastic catheter into 
the meatus as a guide, and to keep the gouge exactly 
parallel with it. 

If the instrument be directed inwards at right angles 
to the siu’faco of the skull at the point indicated, the antrum 
will certainly be missed, and the lateral sinus almost as 
certainlj" opened. The direction followed by the gouge is 
therefore of the utmost importance. 

In the adult the antrum will bo reached at a depth not 
exceeding three-fifths of an inch. The loss of resistance 
and the esc<ape of pus indicate when the cavity is opened. 

The opening is enlarged to the desired extent b}' means 
of the sharp gouge. If any necrosis be present, the gouge 
will need to be liberally employed. 

The tunnel in the bone having been well syringed 
out, a suitable drainage-tube is inserted, and the parts are 
well dusted with iodoform. 

Boracic fomentations form the most suitable dressing. 
Gentle syringing with weak antiseptic lotions should be- 
employed daily, followed by gauze dressings. "V^nien all 
purulent discharge has ceased, the opening may be allowed 
to close. 

THI3 COMPLETE OR RADICAL MASTOID OPERATIOX. 

In certain cases of long-persisting otorrhcea with marked 
loss of hearing, an operation is performed which involves 
removal of the remains of the membrana tympani, the small 
bones of the ear, and the posteidor wall of the meatus, so 
as to convert the tympanum and the mastoid antrum into 
one cavity. This is lined either by flaps from the soft 
tissues of the meatus or by epithelial grafts (F,ig. 119). 

MR. BALLAKCE’S method. 

“ The First Operation . — The incision is made behind the 
pinna, and the latter held forward with a rake retractor. 
A round cross-cut burr, driven by an electric motor, is used 
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to open tlie bony cavity, but -when no motor or burr is avail- 
able a gouge is recommended j and while this is being used 
a Stacke’s protector serves to shield from injury the tuber- 
osity which projects from the inner wall into the neck of the 
antrum, and contains the Fallopian aqueduct and the hori- 
zontal semicircular canal. The posterior wall of the osseous 
meatus is removed with a pair of small angular bone cutting 
forceps. Sharp spoons of various sizes are used to move the 
diseased gi-anulations and soft parts from antrum, attic, and 
tympanum. The tegmina antri and tympani, and the inner 
walls of these cavities, should be left by the spoon clean and 
hard. A bright light is requfted to do this well, and tem- 
porary plugging with dry gauze is an important aid. The 
cartilaginous canal is next dealt with. Its inferior wall is 
divided vertically well into the concha. The cut in the 
concha is then carried with a curve upwards and backwards 
till it reaches the level of the anterior commencement of 
the helix. The posterior wall of the meatus is then pushed 
upwards and backwards, and attached in a special manner 
by one, two, or three silkworm-gut threads to the mastoid 
flap. The bone cavity is then plugged with gauze through 
the meatus. 

“ Under favourable circumstances the second operation 
may he done a week later, but in adults not for two or three 
weeks. 

^‘Description of Second Operation . — An ansesthetic 
having been given, the original incision is again opened ; 
this being easily accomplished by the handle of the knife. 
The pinna is now displaced forwards, and care taken to 
arrest all oozing from the granulating suiface. The tympano- 
antral cavity must be rendered quite dry by little pieces of 
gauze held on forceps. Large epithelial grafts, as thin as pos- 
sible, are now taken from the thigh or arm. If the surgeon 
is successful in cutting an epithelial graft large enough 
to cover the whole area of the granulating surface, it can 
be applied with advantage in one piece. The graft is best 
carried to the wound spread out on a microscopic section 
lifter. It should be made to cover (1) the anterior wall of 
the cavity formed internally by the anterior boundary of 
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the tympanum and attic, and externally by the anterior 
wall of the enlarged osseous meatus ; (2) the anterior part 
of the roof of the cavity formed by the tegmen tympani and 
the superior wall of the enlarged osseous meatus ; (3) the 
inner walls of the attic and tympanum ; (4) the tegmen 
antri ; (5) the ridge formed by the Fallopian aqueduct ; 
and (6) the inner wall of the antrum. 

“ As an aid in pressing the epithelium graft firmly into 
the cavity, steel probes or stoppers are recommended with 
pear-shaped heads. As a protective to the grafts, gold-leaf 
should be applied over them and carefully pushed into posi- 
tion, after which a narrow strip of dry iodoform gauze is 
packed into the cavity and allowed to remain for a week. 
The gold-leaf may be left undisturbed for three or four more 
da^’s ; it should then be removed with forceps.” — Dr. IT. H. 
JIarsani's Abstract of Mr. JSallance’s Paper, 
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CHAPTER III. 

Excision op tub Eye-Ball. 

Instruments reanircd. — -Eye speculum ; strabismus 
hook ; strabismus scissors ; toothed forceps ; blunt-ended 
scissors curved on the flat ; small sponges. 

The Operation. — The patient’s head is a little raised, 
and the surgeon stands in front, facing the patient. 

The speculum is introduced between the lids and opened. 

With the blunt-pointed scissors the surgeon snips through 
the conjunctiva just behind the comeal margin. The toothed 
forceps are used to pick up the membrane and to steady the 
globe. The division of the conjunctiva is complete all round. 

By the further use of the scissors Tenon’s capsule is freely 
opened, and each of the rectus tendons is then picked up in 
turn with the strabismus hook, and is divided close to the 
sclerotic with the strabismus scissors. It is convenient to 
begin with the external rectus, then to divide the superior 
and inferior recti, and to finish with the inner rectus. If 
the speculum be now pressed back into the cavity of the 
orbit, the eye-ball starts forwards. The blunt-ended scissors 
curved on the flat are then introduced into the orbit to. the 
outer side of the globe, and are carried back until the optic 
nerve is reached. It is divided by one cut of the blades. 

The eye-ball being’ drawn forwards with the fingers, the 
oblique muscles are divided, together with any soft parts 
which may still hold the globe in place. 

A piece of Tui’key sponge is then pressed into the cavity 
of the orbit, and is allowed to remain there for a few 
minutes. 

The first dressing consists merely of an aseptic sponge 
pressed into the cavity of the orbit over the closed eyelids, 
and retained in position by a pad and bandage. This is 
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taken out at tlie end o£ twelve hours or earlier, and the 
subsequent treatment consists of daily irrigations, and the 
dressing of the part with a pad of wool soaked in horacic 
lotion. 

If the globe be collapsed, as is frequently the case when 
excision is carried out, the operation becomes a very meagre 
affair, scarcely removed from the humble procedure of de- 
taching a slough with scissors and forceps. 

It is well in these cases, however, to take care to remove 
the globe alone, and to leave the muscles with as little of 
their substance displaced as possible. 
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OPERATIONS ON THE BREAST. 


Excision op the Breast. 

Instruments required. — Several large and small 
scalpels. If one knife is used for cutting into tlie tumour, 
it should be at once laid aside and another taken. Dissect- 
ing and sharp-pointed forceps; fifteen to twenty Wells’s 
pressure forceps ; two pair’s of scissors ; aneurysm needle 
(occasionally wanted) ; vulsellum forceps ; blunt dissector ; 
needles, sutures, and needle-holder, etc. 

Position. — The patient is brought to the edge of the 
table, and lies with the head and shoulders raised. The arm 
of the affected side is well raised from the side and 
securely fixed by a bandage applied with clove-hitch 
round the wrist to the head of the table, so that it cannot 
move during the operation. 

The axilla has been thoroughly shaved and disinfected 
beforehand. The arm, neck, and abdomen are protected by 
macintosh sheeting, over Avhich sterilised towels are placed. 

Tlie Incision, etc. — ^The exact incision- made will 
vary according to the individual case, though its general 
form will be elliptical, the centre of the ellipse being 
about the nipple. The upper end of the incision used to be 
made through the centre of the axilla, but it is much better 
to place it well over the border of the pectoralis major 
muscle, tailing slightly downwards across the insertion of 
the latter (see Fig. 121). The reasons for- this are : (1) 
The axillary skin is provided with large haix’-bulbs and 
modified sweat-glands. It is ' practically impossible to 
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render tliese abejitie, ancl hence the •wound should not be 
made tlirough this region of skin. (2) In many cases, 
probably in all, it is best to remove wth the breast the 
costal or lower portion of tlie great pectoral muscle, and 
this is rendered easy by this modification of the old incision. 
(3) Clearing the axilla, especially the upper part of it 
between the clavicle and first rib, is done by open dissection 




Fig. 121.— INCISIONS rOR REJIOVAI, OF BREAST ANU CONTENTS OF AXILLAi 
SHOWING MODIFICATIONS ACCORDING TO THE AMOUNT OF SKIN 
REQUIRED TO BE REMOVED. 

In the left figure the shaded area (the uiiper and outer quadrant of 
the breast) indicates that part in which scirrhus comnience.s in nearly 
three out of four cases. In both figiues the ivound is placed in 
front of the axilla, and its upper cud curves over the peotoralis 
insertion. 


through this incision. By the mid-axillary one this step 
was effected mainly by finger traction in the dark, with 
increased risk of venous hiemorrhage. 

When adhesions exist between the skin and tumour, 
the former must be freely sacrificed, as a slight delay in 
healing of the wound is of no importance compai’ed with 
the risk of leaving nests of cancer-cells behind. In some 
cases it is advisable to excise a V-shaped piece of skin 
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covering the outer part of the • breast as well as that 
removed by the modified elliptical incision. (See Fig. 121.) 

In dealing -with the right side, the surgeon commences 
the incision over the axilla and cuts towai-d the chest. 

In dealing with the left breast, it is convenient to com- 
mence the incision at its lower part, and cut towards the 
axilla. _ _ _ . 

In either case the lower or axillary half of the incision 
is made first for convenience as to the bleeding. The flap 
is retracted by careful dissection until the posterior fold of 
the axilla (edge of the latissimus dorsi) is reached. 

As the cut is made, the surgeon steadies the part with 
his left hand, which is made to press in the opposite 
direction to that followed by the knife, so as to keep the 
skin tense. 

The knife should at first involve the skin and super- 
ficial tissues only, and should just pass down into the 
subcutaneous fat. As soon as the ellipse has been com- 
pleted the surgeon should turn to the V-shaped point at 
each extremity of the wound, and should see that the skin 
is entirely free at these points. It is very common for the 
mass to be held here, owing to a faulty division of the skin. 

The chief assistant, who stands upon the opposite side 
of the table, now draws the skin up on the sternal' side 
of the mamma towards the median line, while the surgeon 
lightly presses the breast -downwards with his left hand. 
"While the parts are in this position the upper limb of the 
incision is carried down to the pectoral muscle If the skin 
be fully retracted by the assistant, a division of the deeper 
parts well beyond the limits of the breast is ensured. 

The surgeon now grasps the mamma and drags it away 
from the thorax, while he severs its deep attachments in such 
a way as to lay bare the great pectoral muscle. The fascia 
forming the sheath of this muscle should always be removed, 
and it makes little difference as regards future use of the 
arm whether the whole thickness of the costal portion be 
taken or not. As its removal greatly helps a thorough 
clearance of the axilla, it may be advised in nearly all cases. 
In dividing the muscle close to its origin from the sternum 
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and costal cartilages the anterior perforating vessels must 
not be cut too close to their points of emergence. As a rule 
thej can be secured by pi'esstire forceps before being cut 
across. 

The breast, ^vith the underlying muscle, is now dra'wn 
downwards and outwards, and the pectoral insertion divided 
cautiously so as to expose the axillary vessels, the incision 
being made at right angles to the fibres. With ordinary 
care there is no risk of damaging the axillary vein, as a 
layer of fascia and some fat sejiarate the muscle from it. 

Some surgeons recommend that the pectoralis minor 
should invariably be removed at the same time. This is 
not always necessary, and somewhat increases the severity 
of the operation. In completing the removal of the breast 
and axillary contents, the serratus magnus, the subscapu- 
laris, the axillary vessels, and nerves will be laid bai'e. It 
is well to expose the vein early, and the handle of the 
scalpel or a blunt dissector will be used to detach the chain 
of lymphatic glands which runs alongside it. Now and 
then it may be necessary to excise part of the axillary 
vein between two ligatures in order to get away adherent 
glands. This should be avoided, if possible, as the cephalic 
vein may be deficient, and oedema of the arm is then apt to 
follow. 

The intercosto-humeral nerve will often require to be 
dmded, leading to subsequent numbness at the lower and 
inner part of the arm, but the subscapular nerves, the 
corresponding artery and vein, and the long thoracic nerve 
should be spared. Branches of the subscapular and axillary 
vessels to the lymphatic glands will necessai’ily be divided, 
and all such vessels should, if- possible, be clamped before 
their section. 

Careful search should be made for the lymphatic glands 
which lie close to the coracoid process and first rib, and 
they should be removed, whether apparently infected 
or not. 

It is now convenient to mention the following general 
points with regard to excision of the breast : (1) All 
bleeding points should be picked up neatly, and not grabbed 
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up together with a mass of the surrounding tissue. (2) The 
wound should not be scrubbed with a sponge. It barely 
needs to bo sponged at all. (3) Sterilised water should be 
used to wash the wound. It should be cleansed by washing 
and not by sponging. A kidney-shaped receiver is placed 
beneath the wound, and a stream of warm sterilised water 
is allowed to run over the raw surface until all clots have 
been washed away. 

The bleeding points are now dealt with. In the majority 
of cases the long-continued pressure of the forceps will 
suffice to close the larger number of the vessels, others are 
occluded by twisting the pressure forceps when they are 
I’emoved. But as recurrent hismorrhage is more common 
after excision of the breast than any other operation, it is 
best to tie every doubtful vessel with catgut or fine silk. 
When this has been done and the cavity has been flushed 
with warm sterile water, the long wound is se^vn up. 

The needles employed are straight and long, and the 
sutures are of silkworm gut. The upper and lower sutures 
are applied first, the middle ones being left to the last. The 
sutures ai'e not tied until the upper and lower series are 
completed. They are then knotted, and the assistant 
follows the closing wound Avith sponges, so applied as to 
maintain considerable pressure over the recently-united 
incision, and to obliterate the wound cavity. This pressure 
must not be relaxed. In a fcAv cases an opening for a 
drainage-tube is noAv made in the holloAv of the skin below 
the Avound. A tube is inserted and secured by a suture. 
The drainage-tube can easily be dispensed Avith, and it 
appears to increase the risk of suppuration. 

The middle sutures — i.e., those in the central part of 
the Avound — are noAv inserted and, when they are all in 
place, tied. The assistant Avith the sponges still folloAvs 
the sutured incision, and obliterates by pressure the Avound 
cavity. The dressing is prepared. It consists of a large 
pad of sterilised gauze or dry cyanide gauze, over Avhich 
sterilised avooI is used. The avooI covers the Avhole side of 
the chest, the opposite breast, the shoulder, and the back 
as far as the spine. 
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Until recently it wa's the custom, after excision of the 
breast, to bandage the arm of the same side against the 
chest ■wall — making, in fact, a splint of it — to keep the 
dressings at rest. ,It was usual to maintain the patient’s 
arm in this position for ten days or so, allowing movement 
neither at shoulder nor at elbow- joint, and sometimes even 
confining the fingers and hand closely against the thorax. 
Such confinement is, of course, irksome to the patient, and 
apt to be followed by stiflhess of the joints, which is but 
slowly recovered from. The axillary vein may become 
adherent to the side of the chest, and circulation be thereby 
impeded. Moreover, keeping tlie arm pressed against the 
side of the chest encourages axillary perspiration, and may 
thus favour infection of the wound. As long as the 
shoulder-joint is kept at rest, freedom of the elbow and hand 
cannot interfere in the least -with the healing of the wound. 
The best way is to envelop the axillary and pectoral region 
with a large dressing, which is kept securely in place by a 
figure-of-eight bandage applied whilst the assistant supports 
the arm at about a right angle from the chest wall. The 
arm is subsequently supported on a pillow at a' little less 
than this angle. 
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Abdomen, Operations on, 307 
Abdominal nephrectomy, 396 
Section, 307 

Abernethy’s operation upon iliac 
artery, 56 

Abscess ol brain. Trephining for, 

m 

Adhesions In abdominal section, 
317 

Allarton’s operation (lithotomy), 
433 

Ampntatlon, Intercalcaneal, 155 

, Methods of, 77 

, Partial, of foot, 138, 140, 146 

, Subastragalold, 147 

, Supramalleolar, 158 

at ankle-joint, 151 

at elbow-Jolnt, 109 

at liip-jolnt, 189 

at knee-joint, 174 

at metacarpo - 

joints, 88 

at metatarso - 

joints, 133 

at shoulder-joint, 

at wrist-joint, 99 

by circular method, 77 

by elliptical method, 79 

by flap method, 80 

by modified circular method, 

78 

— by oval racket method, 79 

of arm, 114 

of fingers, 83, 90, 94, 95 

and thumb, ■with por- 
tions of metacarpus, 94 

of finger with metacarpal 

bone, 95 

of foot, 138, 140, 146, 151, 155 

of forearm, 106 

of forefinger, 90 

of great toe, 131, 135, 138 

of index finger wltli metacar- 
pal bone, 90 
of leg, 158 

Q 


phalangeal 

phalangeal 

118 


Amputation of leg at place of 
election, 167 

through middle, 164 

of little finger, 90 

with metacarpal 

bone, 96 

of little toe with metatarsal 

bone, 140 

oi penis, 450 

of phalanges of fingers, 86 

of thigh, 183 

through condyles, 179 

of thumb, 91, 94 

with metacarpal 

bone, 96 

of toe with metatarsal bone, 

138 

of toes, 130, 131, 132, 133, 136, 

138, 140 , 

of upper limb with scapula, 

124 

through condyles of femur, 179 

tlirough medio-tarsal joint, 

146 

through metatarsus, 136 

through middle of leg, 164 

through tarso - metatarsal 

joints, 138 

Amussat’s operation (colotomy), 
347 

Anal fistula, Operation for, 458 
Anastomosis, Intestinal, 342 
Ankylosis, Faulty, of hip-joint. 
Osteotomy lor, 206 
Ankle-joint, Amputation at, 151 

, Excision of, 258 

Anterior colotomy, 347 

gastro-jej unostomy, 375 

tiblal artery. Ligature of, 36 

Antrum, Mastoid, Trephining, 467 
Anus, Artificial, (Operation for, 339 
Appendages, Uterine, Removal of, 
322 

Appendix, Vermiform, Removal of, 
358 

Arm, Amputation of, 114 
Arteries, Exposure of, 3 
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Arteries, Incision of. 2 

, Ligature of, 1 

, Opening of sheath of, 5 

Arthrcctomj, 249 
Artificial anus. Operation for. 339 
Astragalus, Excision of, 235 
Axlllarj arterj. Ligature of, 18 


B 

Ballance's operation on mastoid, 
470 

Barker’s excision of hip 246 
Basslnl’s method of narioulng the 
Inguinal canal, 421 
Bauden’s amputation at knee joint, 
177 

Berger's amputation of uppci limb, 
124 

Biceps, Tenotoiu} of, 266 
Bile ducts. Operations on, 381 
Billroth's operation foi uniting 
segments of .ntestine, 540 
Bladder, Calculus In, Opeiattons 
for. 430 433 

, Operations on, 430 

Suturing, In suprapubic cjs 

totomy, 437 

Bones, Excision of. general con 
sideratlons, 210 

, Operations on, 201 

Bose's method of tracheotonn 286 
Bon els, Obstruction of. Operation 
for, 344 

Brachial artery. Ligature of 15 
Biain, Abscess of. Trephining for, 
464 

Breast, Operations on, 475 


C 

Calculus in bl.iJder, Opeiatlons 
for, 430, 433 

Renal, Operations foi, 388 

Calllsen’s operation (colotoim ), 547 
Cai den’s ampul.ition of thigh, 179 
Carotid, Common, Llgatuie of, 26 
— , External, Ligature of, 50 
Castration 447 

Cerebral abscess. Operation foi, 464 
Children, Lateral lithotomy in, 433 
Chisels used in osteotomy, 201 
Cliolecystenterostomj , 387 
Clioiecj'stotomy, 381 
Choledochotomy, 384 
Chopart’s amputation of foot, 146 
Circular method of amputation, 77 

, Modified, method of ainjiuta 

tion 78 


Cleft palate. Operations lor, 275 
Club foot, Osteotomj for, 213 
Colectomi", 341 
Colotomj, 347 

, Inguinal, 347, 354 

, Lumbar, 547 

Condjle of jau. Excision of, 259 
Congenital hernia, 427 
Cooper’s (Sir Astlej) operation 
upon Iliac arterj . 52 56 
Cuneiform osteotomy, 201. 204 , 213 
Cjstotomj, Suprapubic, 435 


D 

Dental ner\e. Inferior, Operation 
on, 68 

Disarticulation {See Amputation ) 
Dupujtren’s contraction. Opera 
lion for, 267 

Intestinal suture, 326 


E 

Ear, Middle, Operations on, 467 
Elboiv, Excision of, 225 
Elbow-joint, Amputation at, 109 
Elliptical method of amputation, 79 
Enterectomj’, 335, 338, 339 
Entero cliolecj stotomy, 387 
Enterotomy, 344 
Erasion of a joint, 249 
Esmarch s amputation at liip joint, 
194, 200 

excision of loner jau 258 

Excision, Open method of, 217 

, Subperiosteal, 217, 233 

of ankle joint, 238 

of istragalus, 235 

of bones, general considera- 
tions, 216 

of breast, 475 

of condyle of jaw, 259 

of elbow, 225 

of eye ball, 473 

of Gasserian ganglion, 70 

of hip, 246 

of jaw, loner, 256 

upper, 252 

of joints, general considera 

tioiis, 216 

of knee, 241 

of metatarsus 235 

— • of os calcls, 256 

of shoulder, 230 

of tarsus, 235 

— of testicle, 447 

of thyroid body. 291 

of toes, 235 

of tongue 296 

of wrist, 221 
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External carotid, Ligature of, 30 

iliac. Ligature ol, 51 

• urethrotomy, 439 

Eye-hall, Excision of, 473 


F 

Farabeuf's amputation of foot, 147 

— of great toe, 133 

of leg, 168 

of thigh, 181 

of thumb, 91 

Fascia, Operations on, 264 
Femoral artery. Ligature of, 46 

hernia, 413, 428 

Femur, Amputation through con- 
dyles of, 179 

, Osteotomy of shaft from outer 

side, 209 

, through neck of, 206 

, through shaft below tro- 
chanters, 206 

, Supracondyloid osteotomy of, 

209 

Fingers, Amputation of, 83, 90, 94, 
95 

, Phalanges of. Amputation of, 

86 

Fistula, Anal, Operation lor, 458 
Flap method of amputation, 80 
Flaps out by dissection, 81 

out by transfixion, 80 

out from without Inwards, 81 

•, Modes of cutting, 80 

Foot, Amputation of, 138, 140, 146, 
151, 155 

, Partial amputation of, 138, 

140, 146 

Forearm, Amputation of, 106 
Forefinger, Amputation of. 90, 96 
Fracture of skull. Trephining in, 
461 

Furneaux Jordan's amputation at 
hip-joint, 193, 200 


G 

Gall bladder. Operations on, 381 
Gasserian ganglion. Excision of, 70 
Gastro-jejunostomy, 374 
Gastrostomy, 365 
Gastrotomy, 370 

Genu valgum. Osteotomy for, 208 
Gluteal artery. Ligature ol, 60 
Gr.anny knot, 7 

Great sciatic nerve. Operation on. 
75 

too. Amputation of, 131. 133. 

138 

Gustatory nerve, Operation on, 69 
Guyon’s amputation of leg, 158 


H 

Hmmorrhoids, Operations on, 453 
- — Treatment by excision, 453, .455 

, by ligature, 453 

Hamstrings, Tenotomy of, 265 
Hard palate. Operation on, 278 
Hare-lip, Double, 273 
— -, Operations for, 270 
, Single, 270 

Head, Ligature of arteries of, 22 

• , Operations on, 461 

, on nerves of, 65 

Hernia, Congenital, 427 

, Femoral, 413, 428 

, Inguinal, 411 

, Operations on, 404 

, Radical cure of, 416 

Key’s amputation of foot, 145 

of leg, 165 

Hip, Excision of, 246 
Hip-joint, Amputation at, 189 
, Osteotomy for faulty anky- 
losis of, 206 

Hydrocele, Operations for, 445 


I 

Iliac, Ligature of common, 57 

, of external, 51 

, of internal, 59 

Incision “ en 8 de chlffre,” 108 
Index finger. Amputation of, 90, 96 
Inferior dental nerve, Operation 
on, 68 

maxillary nerve. Operation 

on, 63 

Infra-orbital nerve. Operation on, 
65 

Inguinal colotomy, 347, 354 
hernia, 411 

Jntercalcaneal amputation of foot, 
155 

Internal iliac. Ligature of, 59 
Intestinal anastomosis, 342 

obstruction. Operation for, 344 

suture. Best form of, 333 

. Dupuytren’s, 326 

- — , Lembert’s, 327 

Intestine, Methods of uniting, 324 

, Resection of, 335 

, Uniting segments of, 339 

. Invagination of, 328 


J 

Jaw, Excision of condyle of, 259 

. Lower, Excision of. 256 

. Upper, Excision of, 252 
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Joint, Eraslon of, 249 
Joints, Excision of, general con 
slderatlons, 216 

, Operations on, 201 

Jordan’s amputation at lup Joint 
193, 200 

K 

Kidney, Calculus of, Opeiatlons 
Sor, M8 

— , Mo%able, Elxation of, 400 

, Operations on, 388 

, Eemoval of, 594 

Knee, Excision of, 241 
Knee joint. Amputation at, 174 

, Eraslon of 249 

Knot, Grannv, 7 
, Reef, 7 

Koclier’s excision of the tin roid 
bodj, 291 

L 

Langcnbeek’s excl-ion of ankle 
joint. 238 

Laparo colotonn 347 
Laryngotomy, 288 
Lateral lithotomv. 430 
I/eg, Amputation of, 158 

. of, at place of election, 

167 

. tlirougli middle of, 164 

Lembert's intestinal sutuio, 327 
Ligature of anterior tlbial artery, 
36 

of arteiips, 1 

of axillary artery, 18 

of brachial arterv, 15 

' of common carotid, 26 

of common iliac, 57 

of external carotid, 30 

of external iliac artery, 51 

of femoral arterr , 46 

of gluteal arterj, 60 

of internal iliac, 59 

of lingual arterj 31 

of popliteal artery, 43 

of posterior tlbial artery, 40 

of radial artery, 8 

■ of subclavian arterr , 22 

— of ulnar artery, 11 
Linear osteotomy, 201, 203 
Lingual artery, Ligature of, 31 
Lisfranc’s amputation of foot, 140 
Lister’s excision of wrist, 221 
Lithotomy, Lateral, 430 

, Median, 433 

Little finger. Amputation of, 90 

toe. Amputation of, 140 

Littre’s operation (Inguinal Colo 
tomy), 347 

Lower jaw. Excision of, 256 
Lumbar colotomj, 347 
nephrectomy, 394 


31 

Macowen’s operation for genu lal 
gum, 209 

osteotome, 202 

Afaklns’s clamps for entercctomi, 
335 

Afallet used in osteotomv, 202 
Jfastold antrum. Trephining, 467 

operation. Radical, 470 

Maunsell’s intestinal suture, 328 
Jlnxillary nene. Inferior, Opera 
tion on, 63 

, Superior, Operations on, 

65 

Meckel’s ganglion. Removal of, 66 
Jfedlan lithotomy, 433 

nerve. Operations on. 74 

Medio tarsal joint. Amputation 
through, 146 

3tetacarpo phalangeal joints, •Vm- 
putatlon at, 88 

Metacarpus. Amputation of por- 
tions of, 94 

3Ietatarso phalangeal joints. Am- 
putation at, 133 

Metatarsus, Amputation through, 
136 

, Excision of, 235 

Middle ear, Operations on, 467 
Movable kidnej , Fixation of, 400 
Musculo spiral nene, Operation 
on, 75 

N 

Keck, Ligature of arteries of, 22 

, Operations on, 282 

, on ner\es of 65 

Xelaton’s operation for intestinal 
obstruction, 344 
Keplirorraphy, 400 
Nephrectomy, 594 

, Abdominal, 396 

Lumbar, 394 

:^epbTo lithotomy , 388 
Nene, Great sciatic. Operation on, 
75 

, Gustatorj, Operation on, 69 

Inferior dental, Operation on, 

68 

. maxillary, Operation on, 

63 

Infra orbital. Operation on, 65 

3redian, Operations on, 74 

, Musculo spiral, Operation on, 

75 

. Spinal accessory, Operation 

on, 72 

stretching, 62 

, Superior maxillary. Opera- 
tions on. 66 

, Supra orbital. Operation on, 

65 
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Nerve, Trifacial, Operations on, 65 

, Ulnar, Operations on, 74 

Nerves, Operations on, 62 
Neurectomy, 63 
Neurorrapliy. 63 
Neurotomy, 63 


O 

Obstruction of bowels. Operation 
for, 344 

CEsophagotomy, 304 
Ollier’s excision of elbow, 228 
Os calcis. Excision of, 236 
Osteotomes, 202 
Osteotomy, 200 

, Cuneiform, 201, 204, 213 

, Linear, 201, 203 

, Supracondylold, 209 

for club-foot, 213 

for faulty ankylosis of blp- 

joint, 206 

for genu valgum,. 208 

of shaft of lemur from outer 

side, 209 

with resection, 201 

Oval racket method of amputation, 
79 

Ovariotomy, 316 


P 

Palate, Operations for cleft, 275 

, on hard, 278 

, on soft, 276 

Parker’s operation for division of 
plantar fascia, 264 
Penis, Amputation of, 450 

, Operations on, 443 

Phalanges of fingers. Amputation 
of, 86 

of toes. Amputation of, 131, 132 

Piles. (See Hasmorrholds.) 
Pirogoff’s amputation of foot, 155 
Plantar fascia. Division of, 264 
Plastic surgery, 270 
Popliteal artery, Ligature of, 43 
Posterior gastro-jejunostomy, 377 

tibial artery. Ligature of, 43 

Pyloro-plasty, 372 


R 

Radial artery. Ligature of, 8 
Radical cure of hernia, 416 

mastoid operation, 470 

Rectum, Operations on, 453 
Reef knot, 7 

Renal calculus. Operations for, 388 
Resection. (Sec also Excision.) 
Resection of intestine, 335 


S 

Sand bag or pillow used in osteo- 
tomy, 202 

Sciatic nerve. Great, Operation on, 
75 

Scrotum, Operations on, 443 
Seniimembranosus, Tenotomy of, 

267 

Semltendinosus, Tenotomy of, 267 
Shoulder, Excision of, 230 i 

Shoulder-joint, Amputation at, 118 
Skull, Trephining in fracture of, 
461 

Smith’s amputation at knee-joint, 
174 

Soft palate. Operation on, 276 
Spence’s amputation at shoulder- 
joint, 119 

Spinal accessory nerve. Operation 
on, 72 

Spine, Operations on, 461 
Stemo-mastoid muscle. Division of, 

268 

Stokes’s amputation of thigh, 181 
Stomach, Operations on, 365 
Stone in bladder. Operations for, 
430, 433 

in kidney, Operations for, 388 

Strangulated hernia. Operation for, 

Stricture of urethra. Operations 
on, 438 

Subastragaloid amputation, 147 
Subclavian artery. Ligature of, 22 
Subperiosteal excision, 217, 233 
Superior maxillary nerve, Opera- 
^tions on, 66 

Supracondylold osteotomy of 
femur, 209 

Supramalleolar amputation, 158 
Supra-orbltal nerve. Operation on, 
65 

Suprapubic cystotomy, 435 

Surgical knot, 7 

Syme’s amputation of foot, 151 

of thigh, 184 

operation (urethrotomy), 439 

Syndesmotomy, 264 


T 

Talipes, Osteotomy for, 213 
T.arso-metatarsal joints. Amputa- 
tion through, 138 
Tarsus, Excision of, 235 
Teale’s amputation of leg, 162 
Tendo Aohlllis, Tenotomy of, 265 
Tenotome, Use of the, 260 
Tenotomy, 260 
Testicle, Excision of, 447 
Thigli, Amputation of, 183 
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Tliigh, Amputation through con- 
dyles of, 179 

Thumb, Amputation of, 83, 91, 94, 
96 

Thyroid body. Excision of, 291 
Thyrotomy, 289 

Tlblal artery. Anterior, Lfgaturc 

off ,i6 

= — Posterior, Ligature of. 40 

Tibialis antlcus. Tenotomy of, 261 

Tenotomy of, 262 

Toes, AnWrtatlon of, 150, 131, 132, 
133, 136,^, 140 

, Excision of, 235 

Tongue, Excision of, 296 
Tracheotomy, 282 

Transfixion method In amputation, 
80 

Trephining, 461 

for abscess of brain, 4&4 

In fracture of skull, 461 

mastoid antrum, 467 

Trifacial nerve. Operations on, 65 


U 

Ulnar artery. Ligature of, ii 
nerve. Operations on, 74 


Upper jaw, Excision of, 252 
limb with scapula. Amputa- 
tion of, 124 

Uretero-llthotomy, 401 
Urethra, Stricture of. Operations 
on, 438 

Urethrotomy, External, 439 
Uterine appendages, Itemoval of, 
522 


V 

Varicocele, Operations on, 443 
Vermiform appendix. Removal of, 
558 


W 

Wehr's operation for uniting seg- 
ments of intestine, 340 
UTieelbouso’s ' operation (urethro- 
tomy), 440 

Whitehead’s operation for piles, 
455 

Wrist, Excision of, 221 
Wrist-joint, Amputation at, 99 
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